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ACTION: Notice of intent to delete; S
National Priorities List: Request for samunients=—""_

SUMMARY: The Environmental Protection Agency (EPA) Region II announces
its intent to delete the Conklin Dumps site from the National

Priorities List (NPL) and requests public comment on this action. The

NPL is Appendix B of 40 CFR part 300 which is the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP), which EPA
promulgated pursuant to Section 105 of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), as amended. EPA and
the State of New York have determined that no further cleanup by

responsible parties is appropriate under CERCLA. Moreover, EPA and the
State have determined that CERCLA activities conducted at the Conklin
Dumps to date have been protective of pubhc health, welfare, and the
environment.

DATES: Comments concerning the deletion of the Conklin Dumps site from
the NPL may be submitted on or before March 12, 1997.
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ADDRESSES: Comments concerning the deletion of the Conklin Dumps site
from the NPL may be submitted to: Amold R. Bernas, P.E., Remedial
Project Manager, U.S. Environmental Protection Agency, Region II, 290
Broadway, 20th floor, New York, NY 10007-1866.

Comprehensive information on the Conklin Dumps site is contained in
the EPA Region II public docket, which is located at EPA’s Region II
office (the 18th floor), and is available for viewing, by appointment
only, from 9:00 a.m. to 5:00 p.m., Monday through Friday, excluding
holidays. For further information, or to request an appointment to
review the public docket, please contact Mr. Bernas at (212) 637-3964.

Background information from the Regional public docket is also
available for viewing at the Conklin Dumps site’s Administrative Record
repository located at: Conklin Town Hall, 1271 Conklin Road, Conklin,
NY 13748.

FOR FURTHER INFORMATION CONTACT: Amold Bernas at (212) 637-3964.
SUPPLEMENTARY INFORMATION:
Table of Contents

I. Introduction

II. NPL Deletion Criteria

III. Deletion Procedures

IV. Basis for Intended Site Deletion

1. Introduction

EPA Region II announces its intent to delete the Conklin Dumps site
from the NPL and requests public comment on this action. The NPL is
Appendix B to the NCP, which EPA promulgated pursuant to Section 105 of
CERCLA, as amended. EPA identifies sites that appear to present a
significant risk to public health, welfare, or the environment and
maintains the NPL as the list of those sites. Sites on the NPL may be
the subject of remedial actions (RAs) financed by the Hazardous
Substances Superfund Response Trust Fund (the ‘‘Fund’’). Pursuant to
Sec. 300.425 (e)(3) of the NCP, any site deleted from the NPL remains
eligible for Fund-financed RAs, if conditions at such site warrant
action.

EPA will accept comments concerning the Conklin Dumps site for
thirty (30) days after publication of this document in the Federal
Register (until March 12, 1997).

Section II of this notice explains the criteria for deleting sites
from the NPL. Section III discusses the procedures that EPA is using




for this action. Section IV discusses how the Conklin Dumps site meets
the deletion criteria.

II. NPL Deletion Criteria

The NCP establishes the criteria that the Agency uses to delete
sites from the NPL. In accordance with 40 CFR Sec. 300.425 (e), sites
may be deleted from the NPL where no further response is appropriate.
In making this determination, EPA, in consultation with the State, will
“consider whether any of the following criteria have been met:

1. That responsible or other persons have implemented all
appropriate response actions required; or

2. All appropriate Fund-financed responses under CERCLA have been
implemented, and no further cleanup by responsible parties is
appropriate; or

3. The remedial investigation has shown that the release poses no
significant threat to public health or the environment and, therefore,
taking remedial measures is not appropriate.

II1. Deletion Procedures

The NCP provides that EPA shall not delete a site from the NPL
until the State in which the release was located has concurred, and the
public has been afforded an opportunity to comment on the proposed
deletion. Deletion of a site from the NPL does not affect responsible
party liability or impede agency efforts to recover costs associated
with response efforts. The NPL is designed primarily for informational
purposes and to assist agency management.

The following procedures were used for the intended deletion of the
Conklin Dumps site:

1. EPA Region II has recommended deletion and has prepared the
relevant documents.

2. The State of New York has concurred with the deletion decision.

3. Concurrent with this Notice of Intent to Delete, a notice has
been published in local newspapers and has been distributed to
appropriate federal, state and local officials, and other interested
parties. This notice announces a thirty (30)-day public comment period
on the deletion package starting on February 10, 1997 and concluding on
March 12, 1997.

4. The Region has made all relevant documents available in the
regional office and the local site information repository.

EPA Region II will accept and evaluate public comments and prepare
a Responsiveness Summary, which will address the comments received,
before a final decision is made. The Agency believes that deletion
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procedures should focus on notice and comment at the local level.
Comments from the local community may be most pertinent to deletion
decisions. If, after consideration of these comments, EPA decides to
proceed with deletion, the EPA Regional Administrator will place a
Notice of Deletion in the Federal Register. The NPL will reflect any
deletions in the next update. Public notices and copies of the
Responsiveness Summary will be made available to the public by EPA
Region II.

IV. Basis for Intended Site Deletion
Site History and Background

The Conklin Dumps site originally consisted of two landfilled areas
totaling about 37 acres, referred to as the Upper and Lower Landfills.
The Lower Landfill, which was operated between 1964 and 1969, contained
approximately 48,000 cubic yards of wastes before it was excavated and
consolidated with the Upper Landfill. The Upper Landfill, which
originally contained approximately 55,000 cubic yards of waste, was
operated from 1969 until 1975, when a closure order was issued by the
New York State Department of Environmental Conservation (NYSDEC). The
property is currently owned by the Town of Conklin.

A two-phase hydrogeologic investigation was completed by O’Brien
and Gere Engineers for the Broome County Industrial Development Agency
in 1984 and 1985; additional field work was performed in 1986. In June
1986, the site was nominated for inclusion on the National Priorities

List. In June 1987, a Consent Order was signed

[[Page 5952]]

between the Town of Conklin and NYSDEC, which covered the performance
of a remedial investigation and feasibility study (RI/FS) and the
remedial design (RD)/remedial action (RA).

The RI, which was completed.in December 1988, indicated limited
ground-water contamination in the immediate vicinity of the Upper
Landfill. Confirmatory sampling, performed in June 1990, confirmed the
RI findings and provided additional validated data.

An FS report was completed in January 1991.

EPA, in consultation with NYSDEC, issued a Proposed Plan on
February 3, 1991. A public comment period began on February 4, 1991 and
extended until March 6, 1991. A public meeting was held at the Conklin
Town Hall on February 25, 1991. A ROD, which was signed by the EPA
Regional Administrator on March 29, 1991, called for, among other
things, capping of the Upper Landfill and the Lower Landfill in-place,
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leachate collection, either on- or off-site treatment of the leachate,
and long-term monitoring.

During preliminary design activities associated with the selected
remedy, it was determined that the construction of a leachate
collection trench and cap at the Lower Landfill would present
significant engineering difficulties due to the proximity of an
adjacent wetland and railroad tracks. In order to eliminate the
leachate seeps at the Lower Landfill, it would be necessary to install
a leachate collection system below the water table. A leachate
collection system installed below the water table, however, would

_collect vast amounts of uncontaminated ground water and could adversely

impact the adjacent wetland by dewatering a portion of it, unless
hydraulic barriers were installed (which in itself could adversely
impact the wetland). In addition, installing a cap on the Lower
Landfill could negatively impact the adjacent wetland in that it would
encroach on the wetland. Due to these technical feasibility and
environmental concerns, the selected remedy was modified by an
Explanation of Significant Differences (ESD) in September 1992. The
modified remedy consists of the excavation of the Lower Landfill,
consolidation of the excavated Lower Landfill contents onto the Upper
Landfill, capping of the Upper Landfill, construction of a leachate
collection system, and either on- or off-site treatment of the

leachate.

Lower Landfill

The RD associated with the excavation of the Lower Landfill and
consolidation of the excavated wastes onto the Upper Landfill commenced
in April 1991 and was completed in September 1992.

The excavation of the Lower Landfill began in January 1993. The
composition of the wastes that were encountered during the excavation
was primarily soil and decomposed organic matter intermixed with scrap
metal, bottles and fabric from a local tent manufacturer. Although four
55 gallon drums were encountered, they were found to be empty or
contained non-hazardous debris, and were crushed and disposed of in the
Upper Landfill.

The waste that was excavated from the Lower Landfill was deposited
on the Upper Landfill in approximately one-foot lifts. This effort was
completed in July 1993.

A Remedial Action Report, documenting the completion of the
excavation of the Lower Landfill was approved on September 29, 1993.
Upper Landfill

The RD associated with the capping of the consolidated wastes on
the Upper Landfill and the construction of a leachate collection,
storage, and pre-treatment system commenced in April 1991 and was
completed in July 1993.
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The compaction and regrading of the excavated waste mass,
installation of a leachate recovery system, construction of a final
cover system for the Upper Landfill, and the installation of an eight-
foot high chain linked fence around the Upper Landfill to restrict
access, was performed from October 1993 to November 1994.

Leachate Storage and Pre-Treatment System

In June 1995, the Binghamton-Johnson City Joint Sewer Board
approved the Town of Conklin’s application for discharge of the
leachate from the Upper Landfill into the sanitary sewer system for
treatment at the Binghamton-Johnson City Joint Sewage Treatment Plant
in Vestal, New York. This approval required that the Town obtain an
industrial wastewater discharge permit and temporarily store the
leachate in an on-site storage tank while it is sampled and analyzed to
determine if it meets the discharge requirements of the permit.

The construction of a leachate storage, pre-treatment system, and
pipeline to the sewer interceptor, which began in November 1995,
included the installation of a 30,000 gallon horizontal steel storage
tank with a secondary containment dike, installation of a leachate pre-
treatment system, consisting of a series of bag filters to remove '
solids, and installation of a pipe to discharge the leachate from the
storage and pre-treatment system to the sanitary sewer system. Although
the work was completed in January 1996, a final inspection could not be
conducted until after the snow melt in June 1996.

A Remedial Action Report, documenting the completion of the
construction of the final cover system and leachate collection system
for the Upper Landfill, leachate collection tank installation, and
construction of a pipeline to the sewer interceptor was approved on
July 15, 1996.

A Superfund Site Close-Out Report for the site was approved on
September 13, 1996.

Summary of Operation and Maintenance and Five-Year Review Requirements

Pursuant to terms of the Consent Order signed with NYSDEC on June
12, 1987, the Town of Conklin will perform post-remediation operation
and maintenance associated with the Upper Landfill’s final cover system
and the leachate collection and pre-treatment systems. These activities
will consist of landfill cover system inspection and maintenance
(including grass mowing, fence repairs, soil cover repairs); leachate
collection system inspection, operation, and maintenance; and leachate
pre-treatment system inspection, operation, and maintenance. In
addition, groundwater, surface water, and leachate sampling and
analysis will be performed.

A statutory review of the long-term monitoring and inspection




program reports will be performed in January 1998, five years after the
initiation of the RA, to assure that the remedy remains effective in
protecting human health and the environment.

Summary of How the Deletion Criteria Has Been Met

All of the completion requirements for this site have been met as
specified in OSWER Directive 9320.2-09. Specifically, based on the
field observations associated with NYSDEC construction oversight, the
results of the preliminary post-construction and the final post-
construction inspections, and the results of samples collected during
the implantation of the remedy, it has been determined that
construction for the Conklin Dumps site has been completed and that the
construction activities performed on-site were consistent with the RD
plans and specifications and conform with the remedies selected in the
ROD, as modified by the ESD.

[[Page 5953]]

EPA, with concurrence from the State on December 16, 1996, has
determined that the response actions undertaken at the Conklin Dumps
site are protective of human health and the environment.

In accordance with 40 CFR 300.425(e), sites may be deleted from the
NPL where no further response is appropriate. EPA, in consultation with
the State, has determined that all appropriate responses under CERCLA
have been implemented and that no further cleanup by responsible
parties is appropriate. Having met the deletion criteria, EPA proposes
to delete the Conklin Dumps site from the NPL.

Dated: January 17, 1997.
William J. Muszynski,
Acting Regional Administrator.
[FR Doc. 97-2994 Filed 2-7-97; 8:45 am]
BILLING CODE 6560-50-P
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March 19, 1984

Mr. Peter Kay, Executive Director v
Broome .County Industrial Development Agency
c/o Planning Department

" 5th Floor

County Office Building

- Government Plaza

Binghamton, New York 13903

Re: Proposed Broome County
Industrial Park Hydrogeologic
Investigation

File: 2733.002

Dear Mr. Kay:

\

Enclosed is the Hydrogeologic Investigation Report of the proposed Broome
County Industrial Park which was prepared by O'Brien & Gere Engineers,
Inc. for the Broome County Industrial Development Agency.

The report summarizes environmental impacts and development limitations
imposed by two abandoned landfills at the proposed industrial park site
located in Conklin, New York. .In addition, the report includes recommen-
dations and cost estimates of remedial actions proposed for the two landfills.
We appreciate having had this opportunity to work for the Broome County .

Industrial Development Agency and look forward to meeting with you to
discuss the conclusions and recommendations of the report.

Very trqu yours,
O'BRIEN & GERE ENGINEERS, INC..

C.B. »1;%».1 ékv

Cornelius B. Murphy, Jr., Ph.D.
Senior Vice President

CBM/wp

Enclosures

O'Brien & Gere Engineers. Inc. :
Box 4873 / 1304 Buckley Road / Syracuse. NY 12221 /(215,451-47CC B
Blue B2!l. PA / Boston. MA ; Landover. MD / New York. NY / St. Lows. MC - White Plains. NY
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EXECUTIVE SUMMARY."

.._.O'Brien & GCere Engineers, Inc. has completed Phase | of a
hydrogeologic investigation for the proposed Broome County Industrial
Park in Conklin, New York. The purpose of the investigation was to
evaluate the potential for contaminétion and development limitations of
two abandoned landfills on the proposed industrial park 'silte.; _Below is -
a summary of the findings, conclusions and recommendations of the

hydrogeologic investigation.

Upper Léndfill

The landfill is about 25 feet thick, may contain approximately 5
million cubic feet of refuse, and is underlain by a low permeability
glacial till material which significa;ntly restricts the migr;afion of landfill
leachate into the groundwater. |

It has been estimated that approximately 1.8 million gailons of
leachate is generated annually by precipitation  infiltrating the landfill
surface and an additional 1,000 gallons of leachafe is generated each
year by groundwater flowing through the refuse.

The inorganic chemical analyses of the landfill leachate is typical of
what is found in municipal refuse. However, the presence of various
organfc chemicals indicates that some industrial waste may be present.

Groundwater flow from the landfill is in an east-northeast direction
towards Carlin Creek at a relatively low rate of approximately

8 x 107° ft/day (.03 ft/year).



Due to the: low permeability.. ofthe subsurface:materials, léachate

~ seeps may develop during wet periods of the year which may have an

impact the water quality of Carlin Creek.
- Although the Ilandfill has impacted the groundwater quality
immediately adjacent to the landfill, the groundwater quality poses no

threat to downgradient well users.

Recommendations: |t is. recommended that a. Tow- permeability soil

cover be installed on the landfill to eliminate leachate 'seeps at an es-
timated cost of $430,000. In addition, continued groundwater

monitoring is recommended.

Lower Landfill

The lower landfill may contain approximately 1.4 miilion cubic feet
of refuse, is underlain by highly permeable sand and gravel which
promotes rapid recharge of landfill leachate to the groundwater.

It has been estimated that approximately .9 million gallons 6f land-

fill leachate is generated by precipitation infiltrating the landfill surface

and up to 150,000 gallons of leachate is generated by groundwater flow-

ing through the refuse.

The chemical analyses of leachate is typical of what is found in
municipal solid waste landfill leachate.

Groundwater flow s eastward . towards Route 7 .and the

Susquehanna River at an estimated flow rate of 3 to 30 feet per day.

Some of the{homeowner wells downgradient from the landfill contain

iron, manganese‘and arsenic levels in excess of NYSDEC Class CA




Groundwater Standards.. The iron and "manganeSe:"levél's- are-believed to
be attributed to the landfill, however, the source of the arsenic has not

been clearly defined.

Recommendations: It is recommended that the homeqwners water

supplies be replaced by extending the Town of Conklins water supply

system along Route 7 at an estimated cost of $300,000.

_A low permeability soil cover is recommended to be installed on th'e
landfill to minimize leachate generation at an estimated cost of $280,000.
- Continued surface water monitoring and groundwater monitoring of
on-site wells and homeowner wells for at least one year is recommended
to evaluate ldn.g term impacts from the landfill. The estimated cost of
this monitoring for one year is $20,QOO.
Should building construction occur over the lower landfill addition-
al geotechnical testing is r.ecommended. The amount of testing is de-
pendent'on the type of structures to be constructed but could include:’

test borings, in-situ plate loading tests, and laboratory consolidation

. tests.



SECTION 1. - INTRODUCTION

1.01 Project Background

During June 1983 the Broome Couhty'Depar’tment ‘of Planning sub-.
"mitted a proposal to the Broome County Legislature recommending that
the - County actively pursue the. acquisition and development of a
- 619 acre trace of land (Figure 1) in the:Town:of Conklin for the pur-
pose of creating a major industrial. park. The.site is loc:ated ‘south of
Powers Road, approximately one mile north of the Kirkwood Inter-
"change. The ultimate-goal. of the proposed project is to create new
jobs, broaden the County's tax base and promote additional 'growth in
Broome County.. The development of the project is to be undertaken by'
the Broome County lodustrial Deveiopment Agency (BIDA)v.‘ |

Inciuded within the proposal was a Prelimihary Enviroomental As-
sessment of the proposed industrial park. - A major concern of the as-
sessment was the potential impacts the project may have on local water
supplies, including the Town of Conklin Well No. 3. In particular, two
.abandoned landfills are located on the proposed ;ndustrial park site.
The impacts, if any, of these landfills on the viability of the project-
was determined by the BIDA to require further investigations. As a
result the BroomeCounty industrial Development Agency requested that
a hydrogeologic investigation be undertaken on the site of the proposed
industrial park. |

The proposed hydrogeologic investigation is to be conducted in two
pheses. The first phase is to include a determination of the hydro-
geologic setting of and development limitations imposed by the two aban-

doned landfills on the site. The second phase is to provide



- determination: of the hydrogeologic and geotechnical conditions of . the
entire site that would affect development of the industrial park. This
report addresses only the objectives of the first phase of the

hydrogeologic investigation.

. 1.02 Authorization and Scope

During July, 1983 the Broome:: County Industrial' Development
Agency (BIDA) authorized O'Brien & Gere Engineers, Inc. to perform
Phase | of the hydrogeblogic investigation at the proposed Broome .
County lndUStria.l Park which includes the hydrogeologic investigation of
the two abandoned landfills on site. The scope of work for the inves-
tigation is outl.ined in the Request for Proposél (RFP) dated June 24,
1983, and is described in detail in the proposal submitted by O'Brien &
Gere Engineers, Inc. in July 1983. In general, the scope of work_in-'
cludes the following: |
~ a. determination‘of the physical and chemical characteristics of

waste deposited in the landfills, emphasizing the presence of

toxic or hazardous - materials and thé build-up/migration of
methane and volatile toxics.

b. determinaﬁon of the existence of, or potential for, contamina-
tion of. local groundwater and surface water by landfill
leachate, and

c. recommendations and cost. estimates for remedial action at the
landfills, emphasizing the control of methane and volatile toxics
and the prevention or elimination of groundwater and surface

water contamination by landfill leachate (i.e., venting, phys-

ical containment, and/or removal measures).



The: findings, conclusions- and  recommendations of the hydro- |

- geologic investigation described above were submitted to the BIDA in a
draft report during Septémber, 1983. Recommend§ti_o_r'{s of the report
included: resa.mpling the on-site wells and sampling the homeowner
wells- downgradient from the landfill sites. During: November, 1983 the
BIDA authorized O'Brien &¢ Gere Engineers, Inc. to conduct this addi-
tional sampling, the results of which are »incorpor.ated“‘inté this report.
In addntxon the. Broome. Cc;unty Health Department in conjunction With
the State Health Department performed sampling and analyses of. select-
ed homeowner wells downgradient ‘from the lower landfill which are also

incorporated into this report.

1.03 Site Description

The two abandoned Iandfills on the proposed _indus'trial park site
shown on Flgure1 were operated by the Town of Conklin. The de-
scriptions of the two sites as summarlzed in the Broome County Indus-
trial Park Preliminary Environmental Assessment (Broome County De-
partment of Planning 1983) foliows: ' |

1. The vlower, or eastern-most landfill was operated-from 1964 to

1969 and consists of three linear trenches situated adjaceht to
the DeH Railroad. Assuming an average depth of 30 feet for
each trench, the lower landfill was previously -estimated to
contain approximately 3,700,000 cubic feet' of waste material.
Preliminary mdlcatlons are that the landfill contains mumcupal
solid waste (MSW), although some industrial and chemical
wastes may also be present. Chemical analysis conducted in

April 1983 indicated that leachate. flowing from the landfill to



the: adjacent’ off-site. wetland contains purgeable ' volatile

halogenated organic compounds (VHO), petroleufn—based com-

pounds benzene, toluene, and xylene (BTX), and heavy metals

that were either undeteétable or present in concentrations

below the drinking water standards/guidelines set by the‘New

York State Department of Health (NYSDOH) | | )

2.. The upper landfill ‘was opened in 1969 by the- Town of Conklin

and closed in 1975 under a closure order issued. by the New

York,_State Department of Environmental Cdnser\)ation (DEC).

i ' ‘Most of the waste deposited in the landfill was placed in six
| unlined cells, uﬁth'subsequent pﬂing of additional waste mate-
ri‘al over the cells. The majority of the waste in the landfill is
MSW, although there are unofficial reports that some industrial
and chemical wastes were deposited there periodically. Assum-
ing an average depth of 25 feet, the total filled volume of the
landfill was pr'evidusly estimated at 6,875,000 cubic feet.
Chemical analysis of leachate conducted in April 1983 indicated
that leachate emanating from the. side of the landfill contains
BTX that was present in trace quantities below the minimum
guidelines set by NYSDOH..‘ VHO and heavy metals were either
undetectable or below the minimum standardsfguidelines set by

NYSDOH.



SECTI‘O_N,. 2 = FIELD INVESTIGATIONS"

2.01 Ceneral

This section presents the methods and procedures used during
field investigations at the abandoned landfill sites which were conducted
from July ,27, 1983’through'January- 19, 1984. During this time the fol-_
lownng tasks were completed | | '

1. Test ‘boring completlon and soil sampling.

2. Momtormg well mstallatlon and development.

3. In situ permeability testing.

4. Elevation survey of test borings/monitoring wells.

5. Static: water level monitoring of completed wells.

6. GCroundwater sampling and analyses.

2.02 Test Borings

A total of fifteen test borings were completed between July 27,
1983 and - August 8, 1983 to evaluate the on-site subsurface
| hydrogeologic conditions. The locations of tt';e borings are shown on
Figure 2 All test borings were completed using 2 Central Mine Equip-
ment (CME) model 55 drilling machine equipped with continuous flight
hollow stem augers assembled in 5-foot sections. S,a‘mplee of the en-.
countered soils were collected at least every five feet using ASTM
method D1586 Split Barrel Sampling. As the test borings were complet-
_ed within the fill area of each landfill, sampies were collected continu-
ously, frem the land surface through th_e entire depth of the borehole.

Following the retrieval of the sampling device the soil samples were

monitored for organic vapor content. This was accomplished by initially



-

isolating the sample-in a 1/2 pint jar coveréd.with aluminum foil for a
ten minute period, then analyzing the head space of the jar for organ-
ics using an organic vapor analyzer manufactured by HNU, which was
calibrated for benzene, and/or an organic vapor analyzer manufactured
by Dreager which was calibrated for trichloroethylene. In addition the
test borings completed within the fill areas were monitored using a
methane gas detector. Following completion of each borehole the samples
were sealed in glass jars marked with the appropriate identiﬁcatibn and‘ '
delivered to O'Brien & Gere for later inspection and/or analyses.

The field organic vapor ahalyses usiﬁg the HNU meter and the
Dreager 4tUbes.revealed that the organic levels within all the soil sam-
bles were less than detectable. Although the water quality ana'lyses
detected levels of organic chemicals (see Section 3.05) within several
monitoring wells, the organics were not detected within the soil samples
due to: 1) the detection limits of the HNU meter and Dreager tube are
1 mg/l and 5 mg/l respectively whereas most organics detected within
the groundwater were less than 1 mg/l (1,000 ug/l), 2) the organic

vapors analyzed within the head spacé of the sampling jar are dispersed

frqm the water and therefore will be detected at a lower concentration
than those which occur within the'groundwater-', and 3) the HNU meter
and Dreager tubes were calibrated for benzene and trichloroethylene
respectively, these parameters were not detected at high concentrations
within the groundwater. Therefovre,‘ although the HNU meter and
Dreager tube analyses are effective screening tools to identify gross
organic contamination within soils, they did not have a high level of.
sensitivity to detect the organic levels found within the groundwater at

the upper and lower landfills.




The  lithologic logs: and well details shown in” Appendix A, present
the visual interpretations of each boring made by the O'Brien & Cere
Engineers, Inc. geologists and the well specifications for each monitor-
ing well. Appendix B includes a detailed description of the soil
sampling methods and descriptions of the subsurface materials made by
the drilling subcontractors, Parratt-Wolff, Inc. |

 Two of the test borings-were completed through the- refuse-of the
upper landflll and three of the test borings were completed through the
refuse of the lower landflll The thicknesses of refuse encountered
within each of these borings were used to re-evaluate the fill volumes
previously estlmated by the Broome County Planning Department (1983)
Based on the ﬁll thlckness of 32 feet encountered in boring no. 2, the
interpretation of the subsurface conditions (Figure 4), and the assump-
tion that the areal extent of the landfill is the same as what was
estimated by Town of Conklin, it is estimated that the fill volume of the
upper landfill is approximately 5 million cubic feet. Based on the fill
thickness encountered in boring nos. 7, 13, and 15 and the previous'ly
estimated areal extent of the lower landfill, it i.s estimated that lower
landfill contains approximately. 1.4 million cubic feet of refuse. It
should be noted that these fill volumes are based on very limited test
boring data, and assumptions on the areal extent of eéch landfill.
Additional test borings, and a more accurate methods of de'finin'g the fill
bounda.ries, such as aerial photo analysis and magnetometer survey would

be needed to ‘provide representative volumes of fill for each landfill.



2.03  Croundwater Monitoring Well Installation

Twelve of the fifteen test borings were completed into groundwater

monitoring wells. These wells serve to establish a groundwater profile,

'provide information on the flow rate and direction of groundwater move-

ment, and supply sampling points. from which representative samples of

~ the groundwater can be withdrawn. A map showing the location of the

"~ wells is included as Figure 2.

- All grohndwater monitoring wells were consfructed of 2-inch  ID
flush joint threaded pvc well screen and riser pipe. The riser pipe on
all well§ was extended to the surface and a protective steel casing or
curb bc’»ﬂ< with.a lock was installed on the riser pipe to prevent unau-
thorized entry. The method of installation was to lower the screen and
casing assembly into the hollow stem auger to the se.lected screen
depths. A washed Ottawa sand pagk was then placed a}'ound the well

screen and extended to a minimum of 2 feet above .the top of the

screen. A bentonite pellet seal was then placed on top of the sand pack

to a minimum of one feet above the sand pack. The rémaining annular

spacé between thev borehole wall and casing was thén filled with a
bentonite slurry grout to an elevation of approximately 2 feet below the
existing ground surface. A bentonite/portiand cemenf grout mix was
then extended to the ground surface to ensure that su;'face water run-

off will not enter the well via the borehole. Detailedz designs of the
!

wells are included in Appendix A. g

Auger soil sampling equipment and miscellaneous tiools used in the
installation of the groundwater monitoring wells were thioroughly clea'ned
by rinsing with soap and water,. rinsing a second timei with an acetone

solution and a third time with distilled water. This cleaning process was
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conducted to prevent cross contamination of the wells by the drilling
equipment. '

Following installation, the groundwater monitoring wells were de-
veloped using a centrifugal pump. In general this involved lowering a
polypropylene hose of sufficient length to the bottom of the well and
pumping the well to clear the finer grained-sediment§ from  around the

well screen.

2.04 Methane Gas/Leachate Monitoring Well Installation

Three of the fifteen test borings were completed into monitoring
wells to monitor for methane gas and to provide samples of the leachéte
for chemical analysis. Although the purpose of these wells was ihtended
. primarily for monitoring methane gas, the positidn of the water fable
within the landfill refuse at each .site allowed the dual us;e of the wells
for monitoring landﬁll leachate and gas monitoring.

" The gas/leachate monitoring wells were installed by lowering a 2"
ID pvc well screen into the hollow stem auger to the desired well
depth. A washed Ottawa sand pack or pea gravel was then placed
around the well screen. The well screen and packing material were ex-
tended to an elevation of abou{_ 2 feet below the ground surface. A
surfac'}e casing and a benfonite/port!and cement grout was then extended
to the ground surface to restrict surface water infiltration and prevent
the escape of methane gas through the annulus of the borehole. De-
.tailed designs of the methane gas/leachate monitoring wells (Nos. 13-15)

are included on Appendix A.



2.05 Well Elevation Survey

Following completion of the fnonitoring' wells, an elevation surv-e‘;lm
was performed during August 1983 to determine monitoring well ground
elevations and top of casing elevations relative to an existing mean sea
level datum. The datum that- was used for establishing the elevations
was taken from benchmark "y-12" on The Broome County industrial
Park Site Plan, which has an elevation: of 866.481 ft above mean sea
' ievel. .On August 16, ahd Novem.ber 9, 1983, water. level measurements
- were- takeﬁ at each of thé monitoring wells to assess groundwater flow
pattefns which are illustrated on Figure 3. The monitoring well data is
summa‘r.ized in Table 1. |

2.06 In-Situ Permeability Test

An in-situ permeability test was conducted on rﬁonitoring .well,
No. 1 to determine the permeability of the subsurface materials beneath -
the upper landfill. The. test was performed by evacuating a volume of
water from the well and thus creating a potential hydfaulic difference
between the well and the surrounding aquifer. The rate of recovery of
the water level in the well is then monitored which is a function of the
hydraulic conductivity of the aquifer. Values for the hydraulic conduc-
tivity: were then calculated using a digital computer program by Weyer

and Horwood-Brown (1982) that applies the use of -Hvorsl'ev's- formulae.

2.07 Groundwater Sampling

Groundwater quality samplés were collectgd from all monitoring

wells using a stainless steel bailer. Care was taken during the sampling

procedure to assure that a representative sample was being collected.
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.Tﬁisz-‘involvedicaiculating- the: volume contained in: theiwell column and
monitoring the volume of the water removed. Samples were collected fol-
lowing evacuation of three times the volume contained. in the well. All
samples were collected in properly prepared sample bottles. For
example, the samples analyzed for benzene, toluene and xylene (BTX)
'and:l volatile halogenated organics (VHO) were collected. in head space
free -glassivials. secured. with a:teflon .cap.. Following .completion of the
sample - collection} all - samples: were: placed: on - ice, a.rid promptly
transportéd to the O'Brien & Gere laboratory in Syracusel, New 'York.
for analysis. A more detailed description of groundwater sampling

methods applied at the site is included iﬁ Appendix C.

-
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SECTION 3 --HYDROGEOLOGICAL INVESTIGATION

3.01 Geology

The Broome Countyb Industrial Park is located within the
Susquehanna section of the glaciated Appalachian Plateau. This region
is characterized by moderately sloping uplands and broad. flat valley
floors.. The landscape has been 'sculptured by fluvial ahd'glacial pro-
cesses whlch have rounded ‘the: hill" tops- and partialiy filled the
Susquehanna river valley with unconsolidated deposnts

The bedrock that underlies the site consists of fine grained sedi-
ments that were deposited in a shallow sea during the late Devonian age

(approximately 350 million years ago). The sediments were consolidated
through time into rock formations which are composed predominantly of
gray, fine grained siltstone and shale. These rock typeé are corﬁprised‘
- of layers that dip gently in a southerly direction at a rate of 10 to 40
feet per ‘mile. Small planar openidgs commonly develop parallel and
perpendicular to the layers. These openings or fractures provide the
'only significant void spaces in which groundwater can be transported
through the bedrock. Bec_ause the fractures comprise only a small per-
centage of the total rock volume, the shale/siltstone bedrock. is con--
sidered to be of low permeability where flow rates are slow and well
yields are generally less than a few gallons per minute out of a common
household well. Test boring | Iogs‘ and well records from this
mvestlganon and Randall (1972) indicate that the bedrock underlies the

unconsolldated deposits from a depth of 60 feet in the vicinity of the

upper landfill and 114 feet beneath the lower landfill.



The unconsolidated debosits underlying the site are composed pre-

dominantly of sediments that were deposited by glaciers or glacial

meltwaters several thousand years ago. The deposits vary in composi- -

. tion and include: glacial till, lacustrine deposits and outwash sand and .

gra?el. Thevertical and. horizontal distribution. of these deposits - is
shown on Figure &.-

Clacial till is the most wide spread unconsolidated deposit at the
site. It gXteﬁds from the land surface to the bédrock near the upper
landfill and is overlain by other deposits in the vicinity of the lower
landfill. The till is composed of a dehse, unsorted mixture of silt,
clay, sahd, an_d rock fragments which were derived from the underlying
siltstone and sl;\alé bedrock. Till thicknesses range from 60 feet be-
neath the upper landfill to 89 feet beneath the lower landfill site. Due
to its high silt and clay content and unsorted nature ‘and. high .density,
the glacial till has a low permeability. The in-situ permeability test of
Well 1 on-sité indicates that the glacial till at the site has .a permeability
of 1.4 x 1077 cm/sec. |

Lacustrine deposits present at the site identiﬁed.as the silt and

clay deposits on Figure 4 were deposited from lakes associated with

glaciation. These deposits are variable in thickness and reach thick-"

nesses of up to 32 feet in the vicinity of the upper landfill site and
45 feet in the vicinity of Route 7. Because of their fine grained tex-
ture, the lacustrine deposits are of low permeability and are generally
unproductive aquifers.

Coarse gi'ained materials that were deposited by glacial meltwaters
are called outwash. The outwash deposit is composed of relatively well

sorted sand and. gravel with lesser amounts of silt. The outwash



deposit at the Iowerv landfill site forms a continuous layer of sand_and
gravel that extends from Well No. 6 to the Susquehanna River (Fig-
ure 4). The thickness ranges from 5 feet in Well 6 to 20 feet in
Well 1002. Due to the coarse grained texture and well sorted nature of .
the sand- and gravel, the outwash deposit has high permeability and
- forms a productive groundwater aquifer within the Susquehanna River .
Basin.A Well records (Réndall, 1972) indicate that tt"nis ou;twash deposit
is an impc_:rtant source of water supply to the local homeowners to the
northeast of jthe lower landfill along Route 7 and to the Town of Conklin
Well No. 3.

3.02 Groundwater Flow Conditi‘ons'

Part of the precipitation falling on the land surfac.e is transported
as surface water runoff, some of it stays w.ithin-thé soifs and‘ is either
transpired' by plants or evaporated, and the _remainder percolates.
through the ground as groundwater. Croundwater is usually con-
sidered to occur in two zones which include: (1) the zone of aeration
-where the pore spaces of the soil or rock are filled with both air and
water and (2) the vzone of saturation where the pore spaces become en-
tirely filled with water, the top of which is called the water table.

Any groundwater that infiltrétes through the refuse will percolate
downward until if'reaches. the water table. Once the groundwater
reaches the water table it enters the groundwater flow system where it
flows Qnder the influence of gravity down the slope of the water table
until it reaches a point of discharge such as a' spring, lake or stream.

GCenerally, the slope of the water table is parallel to the slope of the

14



land surface. A typical groundwater-system is:comprised of a small lo-
cal system superimposed upon a larger regional 'system. In a local sys-
tem, the groundwater discharges in a spring, small stream or pond,
whereas in a reéional flow system groundwater flows downgradient be-
neath the local streams then discharges into a major r-i.ver or lake.

The depth to the water table at the site during August 1983 varied
from 23.4 feet beneath the land surface of the upper !andfill (at Well 2)
to 11.7 feet below: the laﬁd surface of the lower landfill at (Well 7).
During November; the water table elevations were 1 to 2 feet lower -
which may be aftributed to the higher evapotranspiration ‘rates during
this time of the year. Conversely, the water table is expected to occur
1-2 feet higher " during the spring when the. greatest amount of
groundwater recharge oc:cursA from snowrﬁelt.Based on these water table
dept.hs and the depths of'thAeArefuse shown in the test boring logs, it
is estimated that the water fable ranges from 7 to 11 feet above the
base of the refuse in the upper landfill and ranges from 1 to 4 feet
above the base of the refuse in the l'ower landfill.

The water table elevations shown on Figure 3 indicate that the
groundwater flowing from the upper landfill is predominantly in an east-
ward direction towards the Susquehanna River. Well 12 was installed as
a downgradient well to the upper landfill, however, the well was dry at
both times water level measurements were collected. During instailation
6f the Well 12 groundwater was encountered at a depth of 11 feet. The
fact that the well was dry indicates that the groUndwater encountered -
was a perched water table condition which was arained after the well
was installed. The true groundwater table occﬁrs below the well bottom -

which is at an elevation of 883 feet. Based on this information, the
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groundwater just to the north of the upper landfill may flow more in a
northeast direction towards Carlin Creek than what is shown on the
Groundwater Elevation Map (Figure 3). However, becaﬁse the actual
groundwater- elevation at Well 12 was not. determined for this
investigation, this northeastward flow component cannot be accurately

defined on Figure 3.. As a result, although the Groundwater Elevation

Map indicates that the _groundwater flowing from upper ‘landfill is

predominantly in an eastward direction towards . the. Susquehanna River,
some of tﬁe groundwater may flow to thé northeast and discharge into
-Carlin Creek. The groundwater elevation map shows. that the’
groundwater fldw_- direction in the vicinity the lower landfill is' also
eastward towar:ds the Susquehanna River and the flow direction is not
influenced by the pumping of Town of Conklin's .Well No. 3.

The velocity or rate of travel of uncontaminated gr‘ouhdwater can
be appro-x'imatedv using Darcy's law in combination vyith the basic

equation of hydraulics and a correction factor for porosity. The

groundwater flow velocity equation is as follows:

-, _ K(dh/dL)
V= 7.5a
where,
V = Velocity in feet per day

K = permeability, in gpd/square foot
dh/dL = water table gradient
a = porosity
To estimate the groundwater velocity fn the glacial till beneath the
upper landfill the permeability ‘from the in-situ. permeability test was
calculated to be 1.4 x” 10-7 cm/sec (.294 gpd/ftz). : Thi_s value in com-

bination with the water table gradient of .070 (measured from the water
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elevation map - Figure 3) and a porosity value--'ofT.B‘ls which is typical
for glacial till (Todd, 1981) gives an estimated groundwater flow veloci-
ty for the upper landfill of 8.1 x 107> ft/day (.03 ft/year).

The water transmitting capacity or transmissivity of an aquifer; is a
measure of the rate at which water would flow through a vertical strip
of specified width extending from the top to the bottom of the aquifer,
as.suming*a unit hydraulic gradient. In published r’eportsv on the sand
and gravel aquifers wi'thin the Susquehanna River; B.asin (Randall, 1977)
transmissi;/ity values for sand and gravel aquifers in this area g.enerally
range from 10,000 gallons per day per foot (gpd/ft) to 100,000 gpd/ft.
Pump test data on the Town of Conklin Well No. 1 (St. John Associates,
1967) indicaté.s a higher local transmissivity 6f 130,000 gpd/ft.
However, due to the close proximity of the Town of Conklin Well No. 1
to the Susquehanna River, the transmissivity value may be slightly high
due to surface water recharge. As a result, the 10,000-100,000 gpd/ft
range of transmissivity appears to be a more valid representation of the
sand and gravel aquifer beneath the lower landfill. Additional pump
test data would be needed to develop more refined transmissivity values
for the sand and gravel aquifer beneath the lower landfill.

Dividing the transmissivity by the aquifer thickness (which is-
13 feet in Well No. 8) gives‘ an aquifer permeability range of 770 to
7700 gpd/ftz. This value in‘combination with the water table gradient
for the lower landfill of .010 and a porosity -value of .25, which is typi-
cal for sand and gravel (Todd, 1981) givés an estimated groundwater

flow velocity for the lower landfill ranging from 3 to 30 ft/day.
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3.03 Water Budget

A water budget of a waste disposal area is a useful means of es-
timating the amount of recharge due to precipitation and predicting the
amount of lea-chate» that may be generated. The water budget of a par-
ticular area is a water balance between the income of water from pre-
cipitation and the outflow of water by evapotranspiration, runoff and
percolation. In general the annual hydrogeologic budget oAf‘an"-:area can -
be charac_:t.erize'd by the following equation: |

P=R/O + AET + ST + PERC
where P is the average precipitation, R/O the surface water runoff,
AET the average evapotranspiration, ST the change in soil moisture
storage and - PERC the excess water that percolates the soils as
groundwater recharge. Many of the parameters used for a hydrologic
budget can be measured directly, such as precipitation, ;treamflow and
evaporation. However, where long term data is not available, the water
budget can be estimated from local climatological data and on-site
hydrogeologic data through the use of the water balance method as de-
veloped by Fenn (et al., 1975). The water budget data calculated for
the Qpper and lower landfills are summarized in Tables 2 and 3. )

The proposed Broome County Industrial Park is located in a humid
temperate climate with a mean annual rainfall of 39 inches. The mean
monthly precipitation and temperature data from the U.S. Wgather Bu-
reau Station at the Broomel County Airport were used in the water bud-
get and are summarized in Tables 2 and 3.

Part of the precipitation that falls on the land surface will run off

the site as overland flow before it has a chance to infiltrate the soils.
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The amount of surface water runoff will depend on _ several factors, in-
cluding the intensity and duration of the storm, the antecedent soil
moisture conditions, the slobe of the land surface, and the permeability
of the soil and type of'vegetative cover. The water balance method
caleulates the surface runoff utilizing. empirical runoff coefficients which
are representative of actual on-site conditions. A runoff coefficient
range of .18 - .22 was selected for the upper l_ahdfill which was rep-
resentativ,e of a heavy soil with an average slope of 2-7%. A runoff co-
efficient range of .05 - .10 was selected for the lower landfill which is
representative of a sandy Qoil with an average slope of 28. The lower
runoff coefficient was used for the months that the soil moisture storage
did not reach field capacity, whereas the higher coéfﬁcient was used
when the soil moisture storage reachéd its field capacity. By applying
the runoff coefficients to the monthly precipitation, a mbnthly esf\i‘mate
of the surface runoff is obtained and is summarized in Tables 2 and 3.
Evapotranspiration is the amount of available water present in the
soil that is lost to the atmosphere as either evaporation from the soil or
transpiration by plants. The water balance method calculates the po-

tential evapotranspiration on the basis of monthly average temperature

and latitude' through the use of a series of tables. The actual

evapbtranspiration is then calculated based on the average monthly pre-
. cipitation and the soil moisture availability. The data in Tables 2 and 3
indicate that 23 inches or 47% of the average annual precipitation re-

turns to the atmosphere as evapotranspiration.



The amount of moisture that can be stored.within the soils is de-

. pendent on the available water capacity of the soils and the depth of

the root zone. Soil data from the USDA Soil Survey of Broome County
(1971) indicate that the upper landfill site is underlain predominantly
by Volusia soils that have an average available moisture capacity of
2.22 inches/ft or soil and " an average root depth of 20 inches. The
lower landfill is underlain .by Chenango soils that havé an average
available moisture capacity of 1.8 inches/ft of soil and an average root
depth of 35 inches. These values in combination with Thornthwaite's
soil moisture retention tables Were.used to calculate the average monthly
soil moisture s:corage values- shown in Tables 2 and 3. The data shows
that during the months of November thr.'ough May, the soil- moistu-ré
storage reaches its field capacity. The soil moisture storage decreases
to a low during September when evapotranspiration rates' are the high-
est.

Once the soil moisture storage reaches its field capacity, any éx-

cess water that infiltrates the soil becomes percolation that recharges

the groundwater flow system. Percolation is simply the amount of the

precipitation remaining following the water lost through surface runoff,
evapotranspiration and soil moisture storage. The average monthly and _'
annual percolation rates .for the upper and lower landfills are sum-
marized in Tables 2 and 3. The average annual percolation rate for the
upper landfill is 10.5 inches, which is 27% of the precipitation. The
average annual percolation for the lower landfill is 13.1 inches, which is

34% of the precipitation.
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3.04 Leachate Generation -

The amount of leachate generated at a sanitary landfill can be es-
" timated from calculations on the amount of precipitation that percolates
through the cover material, the amount of groundwater that flows
through the refuse, and the -areal extent of the fill area. |

Based on the average annual percolation rate of 10.5 inches and
the 6.3 acre estimated areal extent of the upper landfill, ft is estimated
that up to 1.8 million gallons- of leachate  per year is generated at the
upper landfill by. precipitation infiltrating the landfill surface; The test .
drilling program revealed that the water table beneath the upper landfill
is 8.6 feet aboye the base of the refuse. This indicates that additional
leachate is generated at the landfill from groundwater flowing through,
the refuse. Based on the groundwater flow velocity of 8.1x10-5ft/day
and ;c\he saturated cross sectional area of the refuse, it ,is‘ estimated that
up to an additional 1,000; gallons per year of leachate may be generated
at the upper landfill by groundwater flowing through the refuse.

Based on the aVerafge annual percolation rate of 13.2 inches and

the 2.5 acre areal extent! of fhe lower landfill, it is estimated that up to

]

0.9 rﬁillion gallons of lea{:hate per year is generated at the lower landfiil
by precipitation inﬁltratjing the landfill surface. The lower landfill is’
also partially buried benfeath the water table, resulting in leachate gen-
eration from ground.watier flowing 'through the refuse. Frqm the
. groundwater flow veloci:‘.y of 3 to 30 ft/day and the saturated cross
sectional area of the refzuse, it is estimated that an add'itional 15,000 -

150,000 gallons of Ieach;ate can be generated each year at the lower

landfill by groundwater flowing through the refuse.

;
]
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3.05° Groundwater/Leachate Analyses

All on-site monitoring wells identified on Figure 2 have been sam-
pled in accordance,Qvith the groundwater sampling procedures outlined
in Appendix C. Followiﬁg completion of the sample collection all samples
were placed on ice, and promptly transported to the O'Brien & Gere
laboratory in Syracuse, New York where they were analyzed. .

The laboratory analyses of g'rfoundwater and leachaié samples vare |
presented in Tables 4 and ‘5. To evaluate fhe potential for contamina-
" tion the analyées' are compared to: (1) New York State Class CA
groundwater quality standards (Table 10); (2) upvgradient groundwater
quality; and (?-) tbe range in background groundwafer quality found in
the vérious aquifers within fhe Susquehanna River Basin (Table 9).
Class CA waters are defined as fr_esh groundwaters that can be used as
a source of botable water and are- found in. the saturatéd zone of un-

consolidated deposits and consolidated rock or bedrock.

Upper Landfill

In as much as monitoring well 1 is located hydraulically upgradient
to the upper landfill, the analyses of this well should be representative
of the background groundwater quality adjacent to the upper. landfill.
The analysis of Well 1 indicates tﬁat the water quality is typical-.for the
vnatural qualify within a glacial till' aquifer (Table 9), in that the water
is of good drinking water quality, contains a moderate amount of dis-
solved Qolids, and is relatively low in iron content when compared to
other aquifers. The water quality of Well 1 meets the New York' State'

Class GA groundwater standards shown in Table 10.
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Well 14 was- installed within- the saturated refuse. of the upper

landfill and Well 16 is a well point which was driven 3 feet into a

leachate seep. Consequently, the analysis of these wells are indicative

of the upper landfill leachate. The inorganic analyses of these wells

_indicate._; that the . leachate contains. relatively high concentrations of

sulfate, chloride, chromium, iron, manganese, me.rcury, and zinc.
However, ‘when these inorganic analyses are compared'to‘the ranges of
various: 'constituéﬁts generally = found in. mun'ic':ipal"‘sanitary landfills
(Freeze and Cherry, 1980) (Table 11) the leachate analyses of the

upper landfill is typical of what is found in municipal refuse. However, .

the relatively high concentrations of organic compounds such as

benzene, toluene, methylene chloride, trichloroethylene and vinyl
chloride indicate that some industrial waste may be pr;esent within the,-
upper landfill. |

The laboratory analyses of Well 2 is representative of the
groundwater quality underlying the upper landfill. AThe analysis of this
well reveals that. the groundwater quality beneath the landfill contains
cpncentrations of:i arsenic, iron, manganese and mercury in excess of
Class GA groundwat;r standards indicating that landfill is having an
impact on the grdundwater quality beneath the upper landfill.
However, these analyses compared to the leachate analyses of Well 14
reveal that most of the chemical concentrations of the leachate have
been reduced sigE ificantly before entering the groundwater‘ beneath the
landfill. |

The laboratofy analyses for Wells 3, 4 and 11 in Tables 4 and 5

are indicative of ‘(he groundwater quality downgradient from the upper
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landfill site. The analyses indicate that the parameters in excess of
Class GA standards include cadmium and manganese in Well 3, mercury
in Well 4, and arsenic, manganese, benzene and vinyl chloride in

Well 11. * In addition, organic concentrations of methylene chloride,

* toluene, 1,1, dichloroethane, and 1,2, dichloropropane'We_re detected in

“Well 11 at levels exceeding the NYSDOH guideline of 50 ug/l for each’

parameter. Due to the extremely low groundwatef flow rate (.03
ft/year) beneath the upper landfill, it is expected that these elevated
concentrations will be restrictied within a relatively short distance

downgradient from the upper landfill.

Lower Landfill

The analysis of Well 6, which is hydraulically upgradient to the

Iow‘ek landfill, should be representative of the _background groundwater

- quality of the lower landfill. However, elevated levels of arsenic, iron,

manganese and mercury detected within the well. indicate that waste dis-
posal practices have had an impact on the groundwater quality of
Well 6. Although t.his study has not defined the source of the elevated
chemical concentrations detected within Well 6, pofential sources may in-
clude: 1) the limits of the lower landfill may extend farther upgradient’
than ‘what was indicated by the Town of Conklin, 2) refuse may have
been inadvertently disposed of in th'e vicinity of well 6, and 3) surface
water runoff from the upper landfill may have impactéd the well. Based
on the extremely low groundwater flow rates beneéth the upper landfill,

it is believed that Well 6 was not impacted by groundwater flowing from
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the-upper landfill. . Due:to the water quality problems associated with
Well 6, it is recommended that Well 1 be utilized as a background well
for both the upper and lower landfill.

Wells 13 and 15 are screened within the leachate of the lower land-
" fill. The analyses from these wells reveals that leachate -contains relal-
tively high concentrétions of copper, iron, manganese, and mercury
which® are - typical for a. landfill leachate as- shown in Table 110 The"
" leachate analysis 6f these ‘two ‘wells also detected trace organic levels of
toluene, 'ethylbenzene, ﬁethyléne chloride and 1,2, dichloropropanej,l
which were within the NYSDOH guidelines of 50 ug/l for each parame-
ter. Althbugh the organic concentrations exceeded background levels,
such low conc;ntrations are common in -municipal refuse due to leaching
of plastics and other‘discarded manufactured items (Freeze and Cherry,
1980). As a result, the leachate analyses of the,lower; landfill do not
given an indication that industrial waste is present.

The groundWater quality beneath the lower landfill is represented
by‘the analysis of Well 7. The analysis shows that arsenic, iron and
manganesé are in excess of Class GA groundwater standards.

Analyses for .Wells 5, 8, 9, and 10 in Tables 4 and 5 are represen-
tative - of the groundwater ‘qualit'y hydraulically dowhgradient from the
lower landfill. The analyses reveal that the parameters in excess.of
Class GA groundwater s'tandards include: manganese in all four wells,
| mercury in Well 5, arsenic in Well 8, and iron in Well 8. In addition,
arsenic concentrations in Well 5 exceeded background levels but were

within Class GA standards.
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Homeowner -Wells

The preliminary hydrogeologic investigation of the proposed indus-
trial park site revealed that the lower landfill may have a potential im-
pact on the groundwater quality of downgradient homeowner water sup-
pl‘y wells. As a result, seventeen homeowner wells located east of the
Iandﬁll along Route 7 were sampled during November 1983 to evaluate
- the impacts'of the lower landfill' of on downgradient privafe water sub-
plies. The sampling of the homeowner wells was- conducted by the
BIDA and. the analyses were.pe;'formed by O'Brien & Gere (12 wells)
and the New York State Departmént of Health (5 wells). The location
of the homeowner wells sampled are shown on Figure‘z the analyses are
summarized in.Tables 6 and 7, and the owners of the private wells
sampled are listed in Table 8.

Inorganic chemical analyses of the homeowner wells (Table 6) re-
vealed £hat of the 17 wells sampled during November, 1983, '.arsenic was
detected 'in three of thé wells (Tomkins, Desimone, and Johnson
residences) at levels exceeding the NYSDEC Class CA groundwater
standard of .025 milligrams per liter. The arsenic level of one of the
homeowner wells.(Johnson residence) exceeded the NYSDOH Driﬁking
Water Standard of .05 ‘mg/l. Due to the public health concerns of the
arsenic in drinking water, the Broome County Health Depa_rtrﬁent noti-
fied the three homeowners of their elevated arsenic levels and recom-
mended to the Johnson residence that they should not drink their
water. In addition, the three homeowner wells were resampled and

analyzed by the NYSDOH in January, 1984. Although the second
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analyses detected lower levels of arsenic which were:below. the NYSDOH
- Drinking Water Standard, the levels within two of the wells ('fomkins
and Johnson residences)} still exceeded the NYSDEC Class GA
Groundwater Standard. | | |

The inorganic analyses of the 17 homeowner wells also indicated
that the combined coﬁcentration of iron and. manganese in 10 wells
exceeded both. the NYSDEC Class. GA GroundWavter‘.'- Standard. and
NYSDOH Part 5 Drinkiﬁg Wétef-Standé_rds of .5.‘mil1lig__rafnsf~ per" liter.

Orgénk analyses of homeowner wells (Table 7) show#}that trace
levels of trichioroethene were detected at the Lasky (9 ug/l) ahd
Villano (4 ug/l) resid'ences._ In addition, toluene was also found at
trace levels (10 ug/l)- at the Lasky residence and t-1,3-dichloropropene
was detected at trace levels (2 ug/l) at the Villano residence.
Although these organic concentrations ex‘ceed background levels, they
are within NYSDOH guidelihes of 50 ug/l for each parameter.- The
trichloroethene levéis are also within the NYSDEC Class GA Standard of

10 ug/l.
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SECTION-4 - ENVIRONMENTAL IMPACTS

4.01° Groundwater Impacts

Upper Landfill

The groundwater quality immediately downgradient from the upperl
landfill (Wells 3, 4, and 1i) contains elevated levels of arsenic,
maganese, cadmium, benzene and vinyl chloride which exceéded ‘of'Ciass
GA 'groundwater quality standards. In addition, the. dow'ngradient
groundwatér quality contains levels of organics including toluene,
methylené chloride and 1,2- dichloropropane at Ievel§ either exceeding
or close to the 50 ppb guideline established by the NYSDOH. This data
indicates that t.he upper landfill is having an impact on the groundwater
immediately downgradient from the landfill.

The upper landfill is underlain by soils that are favorable for the
attenuation of landfill leachate. Previous studies (Roberts, et al.,
1976) have revealed that soils with permeabilities less than 10"3 cm/sec
and a silt and clay content greater than 25%, such as the soils that oc-
cur beneath the upper landfill,.are favorable for the attenuation of
inorganic contaminants from landfill leachate. In addition, the relatively
low groundwater flow rate beneath the upper landfill is expected to
restrict the migration of both organic and inorganic contaminants within
a relatively short distance dqwngradient from the upper landfill. The
attenuation of landfiil leachate beneath the upper landfill is illustrated
by comparing the leachate analyses of Well 14 with the groundwater
quality analyses of well 2, which is located adjacent to Well 14 and
screened within the underlying till from 3 to 13 feet below the base of

the refuse. The comparison of the an'alyses reveals that the chemical
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concentrations of such’ landfil‘l-. constituents as:- iron, manganese
chlorides, sulfates, and total disgolved solids are reduced by at least
one order of magnitude'over a relatively short distance.

The hydrogeologic conditions beneath the upper landfill site are
expected to effectively reduce the chemical concentraitiohs detected

within the downgradient groundwater over a relatively short distance

due to: 1) the high silt and clay content and low perméabilities of the .

underlying soils, 2) the- extremely low. groundwater flow rates: (.03
ft/year), 'and 3) the relatively low concentrations detected within the
groundwater beneath the landfill as compared to leachate analyses. As
a result, it is anticipated that the groundwater flowing from the upper
landfill shoul;j not have a significant impact on downgradient

groundwater or surface water supplies.

Lower Landfill _ ' ]

The groundwater downgradient from the lower landfill (Wells 5, 8,
9, and 10) has been found to contain concentrations of arsenic, iron
manganese, and mercury in excess of Class CA groundwater quality
standards. éecause the lower landfill is situated in highly permeable

soils where leachaté attenuation is minimal and the groundwater flow

" rates are relatively high, the lower landfill has a potential for impacting

the downgradient water 'supplies. The analyses of some of the
downgradient homeowner wells along Conklin Road revealed that the
groundwater quality exceeded Class GA standards for manganese, iron
and arsenic, indicating the lower landfill may. have had an impact of
downgradient water supplies.‘v The impacts of each of these parameters

are described below.

29



Arsenic - The U.S. Environmental Protection Agency (EPA) and

the New York State Department of Health have adopted an arsenic stan-
dard of .05 mg/l in drinking water as posing a hazard' to human health
whereas the New York State DEC Class GA Standards for arsenic |s
.025 mg/l. NYSDEC Class GA Standards establish maximum contaminant
levels in the groqndwater from pollution sources whereas the NYSDOH
Part 5 Standards establish- maximum contaminant levelsin’ dri‘n’kin'g' water
at which may pose: a-threat to human heaith. Arsenic levels. detected in
three of fhe seventeen hémeowner wells sampled downgradient from the
lower landfill exceeded the NYSDEC Class CA groundwatér standard of
.025 mg/l. One of the homeowner wells (Johnson residence) exceeded
the NYSDOH ISrinkving Water Standard of .05 mg/l. Based on the el-
evafed arsenic levels detected within the homeowner wells,‘ the Broome
County Health Départment determined t_hat an immediate health risk did
occur and recommended to the Joﬁnson residence that they not drink
their water.

Arsenic can occur naturally within the groundwater in areas where
phosphorite depo§its or iron ore and coal bearing rock formations are
present. Manmade sources of arsenic include: insecticides, herbicides,
metallurgical additives, pharmaceuticals -and"fallout from the burning of
' coal.: Because of geologic materials of the area do not contain
phosphorous, coal or iron ore b.earing rocks, it is believed that that
arsenic detected in the homeowner wells is attributed to a manmade
source. However, this investigation has not clearly defined the lower
landfill as the source of arsenic due to the following facts:

(1) leachate analyses of the lower landfill do not show any indication of
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either* arsenic..or- any" industrial. waste being :present; (2) ohly“l of 4
on-site 'wells downgradient from the lower landfill and 3 of 15
"homeowner wells downgradient from the lower landfill have detected ar-
~ senic concentration in exces.% of NYSDEC Class GA Standards; (3) an
- arsenic contaminant 'vp_lu'me,has not been identified where high arsenic
concentrations‘ﬁr_would"*Occurr- near- the soUrcé énd gradually decrease A
' doanrédient’,‘...—(H) arsenic.;»wés“' detected-'in. on-site Well- 6 which is an
upgradient :well _to" the .lower lan,'d.fill and. (5) one of homeoowner wells
(Tamkins 'residence), where elevated arsenic levels were,detected, is
180 feet deeb. Based on this information, addftionai field investig'ated‘
would be needed to define‘the source of arsenic in the homeowner

wells.

Iron and Manganese - NYSDEC' Class GA Groundwater Standards

and NYSDOH Part 5 Drinking Water Standards require that the
combined concentratioﬁ of iron and manganese in groundwater shall not
exceed 0.5 mg/l. Thﬂig standard has been established for water usage
to avoid objectionable staining of plumbing fixtures.

Iron a.nd nianganese are common constituents of the rocks and soils
Within the . area. Although the natural groundwater quality of the
4aquiAfe‘rs within the Susquehanna River Basin commonly contain iron con-
centrations. exceeding the .grloundwaAter-standards at levels up to 5 mg/l,
the natural manganese-"concentrafions within the groundwaters generally
do not exceed the standard of 0.3 mg/l. (Hollyday, 1969). Previous
ana.l'yses of the Town of Conklin's three municipal -yvells (Town of
Conikin's files, 1982) have shown iron concentrations up to 0.6 mg/l of

iron and up to .5 mg/l of manganese. Iron and manganese are also the
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m’dst' common “con'stituen’ts«witﬁin;*“‘a landfill leachate.. 'S'tudri__e's,‘have shown
that ’ iron cohcentrations within a leachate typical'ly range from
1-10}00 hg/l and manganese concentrations. range from .01-100 mg/l
(Table 11; Freeze and Cherry, 1980).

The analyses of .the homeowner wells 'downgradienf from the lower
lahdﬁll‘ have. shown that of the 17 wells sampled, 7 wells exceéded'the
- 0.3‘ mg/! “standard " for “manganese and. 5" wells exceeded 4,‘vthe 0.3 mg/!
standard ‘f’oh iro‘n‘.' Although the iron concentrations may be attributed
in part fo‘ the natﬁral-groundwater quality, the manganese concen-
trations all exceeded the background levels of the area. Based on this
information as well as: (1) elevated levels of manganese (7-15 mg/l)
were detected .within the lower landfill leachate;. and (2) elevated levels
of iron and maﬁganese were detected in the on-site wells downgradient
from the lower landfill, it is believé‘d that the elevated manganese and

iron concentrations detected in the homeowner wells |s attributed to

" leachate from the lower landfill.

Organic Chemicals - The analyses'of two of the bomedwner wells

(Villano and Lasky residences) downgradient from th%e lower landfill
have detected trace levels of trichloroethylene,g toluene, and
' t-1,3-dichloropropene; Although the organic concentrations were within
the -NYSDOH guidelines of 50 wug/l" for each ;par'ameter, the
concentrations exceeded the background levels. Howe%ver, this study
has not determined that the lower landfill is the source?- of the organic
chemicals detected within the homeowner wells due ito: 1) organic
chemicals were detectedv in only 2 of the 17 homeowner%wells analyzed,
2) the organic levels detected within the lower landfiil leachate were
non-detectable .for trichloroethylene and were relatfv_elﬂ low for toluene

i
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and- t-1,3" dichloropropene, 3) ' the .organic chemicals found in. the
homeowner wells were not detected in any of the on-site wells

downgradient from the lower landfill, and 4) the organic chemicals de-

" tected within the homeowner wells are commonly found in other sources:

toluene- is found in gasoline, - fuel oil, and paint remover;
trichloroethylene  is found in septic ' tank cleaners, paints, and metal

degreasers; andrdichldrop‘ropene is- found in'pesticides and insecticides.

4.02 Surface Water Impacts -

Groundwater flow data indicates that Carlin Creek may serve as a

potential discharge point for groundwater flowing from the upper land-

fill. However, because the groundwater flow direction is. predominantly

_eastward towards the Susquehanna River and the flow rate is extremely' .

low (allowing considerable time for soil attenuation), it is expectéd. that
any groundwater flowing beneath the landfill and discharging into
Carlin Créek should not have an impact of the surface water quality of
Carlin Creek.

Section 3.04 of this report has revealed that up to 1.8 million gal-
lons of leachate can be generated each \)ear through precipitation infii-
trating .through the upper landfill. Because the upper‘léndﬂll is un-
derlain by extremely low permeable soils, a "bathtub effect" may be
created where leachate will acéumulate in the landfill and overflow at
the lowest point in the form of leachate seeps. The iron stained rocks
in the streambed 6f Carlin Creek giQe an indication that the landfill
seeps are having an impact on Carlin Creek. However, because the
creek was dry during the investigation, samplés could not be collected

to evaluate . the extent of the impacts. These leachate seeps have a
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potential for flowing over the land surface and having an“impact on the
surface water quality of Carlin Creek.

The nearest potential groundwater discharge point from the lower
landfill is the wetland area approximately 200 feet fo the east of the
landfill. However, the'groundwater elevation maps (Figure 3) indicates
th‘at the groundwater flowing from the lower landfill will predominantly

flow towards the Susquehanna Ri\)er rather than dischérge into the

" wetland area. Chemical analyses of surface water samples collected from

~the wetland during April, 1983 by the BIDA area indicated that volatile

halogenated  organic compounds (VHO), petroleum based- chemicals
(BTX) and heavy metals were either undetectable or presént in
concentrations .below the NYSDEC and NYSDOH water quality standards.
BaseAd on this information, it is believed that the groundwater flowing
from the lower landfill will not 'have a significant ‘i.mpact on the surface
water quality of the adjacent wetland.

Most of the groundwater flowing from the lower landfill will have a
potential to flow towards and discharge into the Susquehanna River.

Therefore, the concentrations of iron, maganese, arsenic and trace or-

ganics that were detected within the groundwater downgradient from the

lower landfill would have a potential for discharging into the
Susquehanna River. However, due to the relatively low volumes of
groundw)vater that are discharged into the river as cbmpared to thé rela-
tively high flows of the Susquehanna River, it is; expected that the low-
er landfill would not have a significant impact| on the s:urface water

quality of the Susquehanna River.




I as. much as-the lower landfill is.underlain-by highly. permeable
soils, there is not high potential for the development of leachate seeps

" at the lower landfill.

4,03. Settlement‘ :

The amount of settlemeht‘that‘occurs at the upper and lower land-
fills depends on- what' tyhe of"-refuser'»was‘disposed ‘of at each site and
" how thoroughly'th_e .-wasté was compacted. Settlement génerally varies
from 10 pér;cent to 25 pefcent within six months to two years. Previous
studies found that in landfills in New York, about 90 percent of the
total settlement océurs in the first two to five years. The remaining
10 percent ma;' be over -a long period of time (American Public Works
Association, 1970). There may be even furfher subsistence from expul-
'sio;w' of entrapped waters, particularly in water logged silty soils, as
with the soils within the upper landfill. In addition, land%i.lls that have .
refuse buried below the wafer table may settle more and at a faster rate
than ‘dry landfills because of accelerated decomposition and leaching
action. As a result there are no reliable 'guidelines as to how much or
over \n;hat period settling might be expected.

Because the upper landfill has been inactive for more than eight
years and the lower landfill -has'been- inactive for more than fourteen
years, it is expected that much of the settiement has already taken
place at each landfill. However, because of each of the landfills are
partially below the groundwater table where further decomposition of
refuse will take place, further settlement can be expected. Although it

is technically feasible to construct buildings over landfills which would
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not be affected by differential settiement, extensive geotechnical -testing
and costly foundation construction s 'usually required. The
geotechnical testing is dependent on the thickness of the landfill and
the types of structures anticipated but may include: test borings to de-
fine thickness ‘and composition of refuse, in-situ plate load tests to de-
termine ultimate bearing capacity and laboratory consolidation tests of
the refuse. The results of these tests would be compared to. the loads
of the anficipated structure to determine what engineering remedial mea-
sures will be needed. -

Several potential uses for sanitary landfills th'at would require

minimal geotechnial testing and engineering include nature park,

recreation park, tree farm, and wild areas. Landfill uses that will

require some geotechnical testing and design of é suitable cover soil of
composition include: paved parking areas, tennis courts, aqd vehicular
tracks. Future uses that will require extensive éeotechnical testing are.
all those concerning roads and utilities, and those involving the
foundation of structures. The lfollowi‘ng foundation types are generally
required for increasingly heavier structures: mat foundation, spread

footings, pile foundations, and piers.

- 4.04 . Decomposition/Gas Production

SRS a5

TR

Decomposition of landfills depends on many factors, including per-
meability of cover material, moisture content of the refuse and degree
of compaction. Gases produced as a by-product during the decomposi-
tion of the refuse and are principally composed of methane and carbon

dioxide. Studies of landfills (American Public Works Association,. 1970)
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indicate that the greatest amount of gas-is produced from refuse: that is

" about one-half to two years old. However, the studies have also shown

that if the refuse is buried below the water table, or if surface water
percolates through the refuse, gas production can occur over a longer
period of time,. ’ RS

The methane gas monntormg of the upper and lower landfills re-
vealed’ that" methane gas levels were well below combustlble levels, in-
dncatl_ng;jtbat decomposmqn of the. landfill is-presently not a problem.
Ho'wever,‘.the higﬁ watér table and surface water infiltration at each
landfill may cause furtherv decomposition of the refuse which may
increase gas production. Therefore, continued methahe gas monitoring

is recommended to evaluate gas production at the  landfill sites. In

addition, gas venting is recommended where low permeability covers. are

- placed over each landfill.
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SECTION 5 - REMEDIAL ALTERNATIVES"

The previous section o.f this report has identified that {he only
significant impacts the two landfills ma'y'haVe on the broposed industrial
park include: (1) the development of leachate seeps at fhe upper land-
fill may have negative impacts on. the water quality of Carlin Creek;
and (2) leachate from the lower landfill has.. most. likely’ elevated
manganese and iron levels and - may have elevated: arsenic-;‘levelvs..in some
homeowner; wells downgredient fromA the landfill. Based on these exist-
ing and potential environmental impacts, the following remedial alterna-
tives‘maly be consideree. A detailed cost estimate for each remedial

alternative is included in Table 12.

5.01 Recommended Remedial Measures

Replace Existing Homeowner Water Supplies ‘

Due to the impacts of the lower landfill o‘ﬁ downgradient home-
owner water supply wells, replacement of the impacted homeowner water
supplies is recommended. The most cost-effective method of replacing
the homeowner water supplies would be to extend the Town of Conklins
water supply system from Carlin Road, south along Route 7 and fie into
the impacted homes. It is estimated that approximately 5,000 feet of
water main and 25-30 connections to homes would be needed. The es-

timated cost for this remedial alternative is $300,000.

Croundwater Monitoring

The purpose of a groundwater monitoring system is to provide an

early warning system to evaluate the potential for future contamination
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of«‘*downgradiént‘wate”ri‘fs:uppl-y' wells or surface waters. New York State
Department of Environmental Conservation Part 360 Solid Waste Facility
Guidelines recommend that a monitoring system il;mclude the following:

i. A minimum of three groundwater monitoring wells, one well
located upgradient and at least two wells located downgradient from the
solid waste fill area.

2. Baseline water quality conditions should; be estabiished by col-
lecting at least two( sa‘m;ﬁles' .frorﬁ each of"the«wells and analyze for
drinking Water parameters} indicator parameters and site specific con- .
stituents. |

3. Routine water sampling and analyses should be conducted at
least on a qua.rterly basis. The analyses should .include indicator pa-
rameter.s such as: chlorides, specific conductivity, total organic carbon
(TOC), total iron, total dissolved solids and site specific 'parémeters.

The first two elements c;f the groundwater monitoring program de-
scribed above have been completed for this investigation. A continua-
tion of routine sampling and analyses is recommended on a quarterly
basis in order to (1) monitor the potential for contamination of Carlin
C;'eek from the upper landfill; and (2) evaluate the potential for con-
tamination of downgradient homeowner wells from the lower landfill.
The routine analyses should include the indicator parameters listed
above as well as site specific parameters such as arsenic, manganese,
mercury, volatile halogenated organics (VHO), benzene, toluene, and

exylene (BTX).

Installation of Landfill Cover - To minimize the amount of leachate

generated from precipitation infiltrating the refuse, installation of a low
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permeability cover may be needed at the upperrand*lower landfills. A

low permeability cover would minimize the development of leachate seeps

in the upper landfill and significantly reduce the amount of leachate

that is entering the groundwater at the lower landfill.

NYSDEC Part 360 regulations requirements for a closed sanitary

landfill include a minimum of 18 inches of final cover material with a

permeability ofA .10“5 cm/sec and graded at a - minimum. slope of

2 percent. In addition, a gas venting system may be needed to mini-

mize the potential problerh associated with methane gas build-up beneath
a low permeable cover. The in-situ permeability test of the glacial till
material indicated a permeability of 1.4 x 10‘_7‘ cm/sec. As a result, the
on-site' material should be suitable as cover material.

The estimated cost for installing a low permeability cover is
$430,000 for the up.per landfill and $280,000 for the 'léwer landfill.
These estimates include the c.osts for installing the cover using the
on-site till, the gas venting system, topsoil and seeding, grading, safe-
ty procedures and engineering costs. These bcosts are preliminary and
based on very limited data on the landfills. The costs may need to be
adjusted once the a{'eal extent of fill areas are more defined, a more
detailed topographic survey is performed, the thickness of the éxisting
cover. material is better defined, and the  determination is made on

whether local till is suitable to be used as a cover material. .

5.02 Other Remedial Alternatives

Based on the magnitude and extent of the existing problems asso-
ciated with the upper and lower landfills, the remedial alternatives dis-

cussed above  should provide sufficient measures of minimizing the
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potential for  surface and groundwater contamination. . In addition, these
remedial alternatives are expected to minimize the long term potential
for contamination from the landfills. However, should future monitoring
identify a greater extent of contamination, one or more of the following
remedial measures may have to be considered for implementation.

Define Sources of Arsenic - Th'is alternative should include a

' h"ydrogeologic,in\)estigation to determine whether the‘ aréenic detected
within the homeowner wells is attributed to either the lower landfill or
other -soﬁrces. The inQestigation would inciude drilling test borings,
installing monitoring wells, and analyzing soil and groundwater samples.
The estimated cost for an initial investigation is $30,000. This inftial
investigation v.vould identify whether or not the landfill is the source of
the arsenic. Should the investigation identify another source of

arsenic, additional investigations may be required.

Installation of groundwater cutoff wall and clay cap - This remedial

alternative would include installing a clay cap and soil/bentonite wall
around the landfill to encapsulate the site, to prevent leachate genera-
tion and restrict leachate migration. The estimated cost for this would
be $1.5 million for the upper landfill and $2.0 million for the lower
landfill.

‘Off-site Disposal - This alternative includes the excavation of the

refuse material from the site, and hauling to a local landfill for dis-
posal. Assuming the waste is not classified as hazardous, and a local
landfill would except such a large volume of wastes, it is estimated it

could cost up to $4.2 million for off-site disposal for the upper landfiil
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and; $2.5 million for: the off-site disposal of the lower:landfill. Howev-.

er, it is unlikely that such a large volume of wastes would be accepted

at the existing Broorﬁe County landfill.

-~.
N

Leachate Collection and Treatment - This alternative would include

a clay cap to minimize leachate generation as well as a leachate col-

lection trench and treatment system. The capital costs for such a sys-
tem .could.t'r‘ange~~.fro’m"‘$900,000 for the lowe.r;v landfill to $1.1 million for
the Aupper landfill.- These costs.do not. include.operation and mainte-
‘ nance cosfs which are dependent on the lifetime of the system.

ltl should be noted thét the cost estimates discussed above are
preliminary and based on very limited data for each landfill site. The
costs may neet.i to be adeéted once a development plan is selected for
the site and the following conditions for each landfill are better
defined; the topograp'hy of the fill surface, the thickness of the exist-
ing cover material, the areal extent of the fills, the groundwater flow

conditions, and the suitability of the on-site till as a cover material.
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SECTION 6 - CONCLUSIONS AND‘Z__REC'OMMENDATI'ONS’

6.01 Conclusiohs

Based on the investigations described in the report the following

conclusions. are . presented.

Upper Landfill

1... The upper landfill site is underlain by low permeability glacial till.

The 'groundwater flowing beneath the landfill may be discharged
locally into Carlin Creek, however, rﬁost of the groundwater will
flow east towards the Susquehanna River at a lrate of
approximately 8 x 107> ft/day (.03 ft/yéar).

The laboratory analyses of leachate of the upper fill contains\ rela-
tively high concentrations of sulfate chloride, chromium, iron,
manganese, mercury and zinc in excess of NYSDEC Class GCA
groundwater standards, which is not uncommon for a municipal
landfill leachate. HoWéver, the relatively high concentrations of
organic compounds such as benzene, toluene, methylene chloride, '
trichleroethylene, and Vinyl chloride indicate that some industrial
waste “may be‘ present within the landfill. The low permeability
and high silt and clay content of the underlying soils are favorable
for the attenuation of the landfill leachate.

The groundwater immediately downgradient from the upper landfill
contains concentrations of arsenic, cadmium, rhanganese, mercury,

benzene, and vinyl chloride in excess of NYSDEC Class GCA

groundwater standards. In addition, organic concentrations of

methylene chloride, toluene, 1,1-dichioroethane, and




1,2-dichloropropane ' were- detected- at’ levels exceeded the:NYSDOH
guidelines. However, due to the low groundwater flow rates

(.03 ft/year) and high silt and clay content of the glacial till, the

groundwater quality from the upper landfill should not have a

significant impact on downgradient groundwater or surface water

supblies.

It has been estimated - that .up to 1.8 million gallons per year of

landfill Ieacha‘te ‘may be generated through precipitation infiltrating
the fill surface and only 1,000 gallons per year of leachate may be
generated by groundwater flowing through the base of the refuse.
Due to low permeability of the underlying glacial till, this leachate
may tend to accumulate in the landfill and overflow at the lowest
point as a landfill seeps. These seeps may be transported as sur-
face runoff and have a potential impact on water quality }of Carlin
Creek.

In order to minimize the amount of leachate that would be generat-
ed by precipitation infiltrating the landfill surface, a low per-
meability cover should be installed. | |

Methane gas monitoring of the upper landfill indicated that methane

gas concentrations were below combustible levels. As a result,

methane gas generation. does not pose any adverse environmental

impacts at the present time. However because the refuse is par-
tially buried below the ‘water table, future gas generation can be
antic.ipated. - . ‘ '

Because the upper landfill has been inactive for more than eight

years, it is expected that most of the landfill settlement has
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already" occurred. Hdwever, due to-the: high* water table within

the landfill further decomposition and settlement can be expected.

Lower Landfill

1‘0

The lower landfill is underlain by a highly perrheable sand and
gravel  which. promotes recharge of leachate to the underlying .
groundwater. The groundwater flow-in the vicinity of the lower
landfill is. in an eastward direction towards the Susquehanna River

at an estimated rate of 3 to 30 feet per day (1,100-11,000 feet per

| year).

\

The leachate of the lower landfill contains relatively high concen-
‘trations of copper, iron, manganese and mefcury which is common -
for municipal landfill leachate. Although trace levels of toluene,
-\gnethylehe chloride and 1,2-dichloropropene were.- found in the
leachate samples from wells 13 and 15, the low levels do not give a
firm indication that }ndustrial waste i'svpresent.

The chemical analyses of 17 homeowner wells downgradient from the
lower landfill reveal;ed that NYSDEC Class CA Groundwater Stan'-
dards were exceede%d for arsenic in 3 wells, mangahese in 7 wells
andi il;'on in 5 wells?. The arsenic level in one of the homeowner
wells exceeded the ;NYSDOH Drinking Water Standard of .05 mg/l.
Although the iron‘-aimd manganese levels can be attributed to the
lower landfill, the sozaurce of the arsenic levels has not been clearly
defined. |

It has been estimaéted that up to 0.9 million gallons of landfill
leachate per year maiy'be generated by precipitatio'n infiltrating the
landfill surface and up to 15,000 - 150,000 galions of leachate may

1
i
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be generated by groundwater flowing through the: base of the

landfill. Due to the high permeability of the underlying sand and

gravel, this leachate will tend to recharge the groundwater rather

than be discharged at the surface as landfill seeps.-
A soil cover with a permeability less than lof”s cm/sec as

recommended in NYSDEC Part 360 Solid Waste Regulations would be

‘needed to minimize the amount of leachate generated by rainfall in- -

filtration.

Methane gas monito}‘ing of the lower Iaﬁdﬁll revealed that at the
prgsent time methane gas 'generation does not pose any adverse
environmental impacts on‘ the broposed project. However, the

landfill is partially buried below the water table where further

- decomposition of the refuse can take place which may result in fu-

6.02

ture generation of methane gas.

The lower landfill site has been inactive for over fourteen years

indicating that most of the landfill settlement has occurred. How-
ever, because the water table is above the base of the fill, addi-

tional settlement can be expected.

Recommendations

It is recommended that a low permeability soil cover be installed on
the upper and lower landfills to minimize the amount of leachate
géneration. The estimated cost for installing a low bermeability
soil cover is $430,000 for tﬁe upper landfill and $280,000 for the

lower landfill. The following work items are recommended to mini-

mize the cost of the cover installation: drill test borings to define




the: thickness and extent of existing -cd'veAr-" material, conduct
topographic and magnetometer surveys and aerial photo evaluations
to define areal extent of landfills, conduct permeability tests of
on-site till to evaluate suitability as a cover material. -

Due to the impacts of the lower landfill on the downgradient home-
owner wells, itiis recommended that the Homeowner water suipplies
be replaced. This can be accomplished most cost 'effectively by
extending the Town of Conklin's water system: from Carlin Road
soufh along Route'7 for a distance of approximately 5,000 feet.
The estimated cos;‘. for this remedial measure is $300,000.

Due to the potential problems of differgntial settlement associated
with con;tructing on top of landfills, it is recommended that addi-
tional geotechnical testing be conducted where cdnstruction is an-

ticipated above either the upper or lower landfill. The type of

testing needed is dependent on the size of the landfill and the

- types of structures anticipated but may include: test borings with

standard penetration tests, in-situ plate loading tests, and

laboratory compaction tests. Due to much larger fill volumes

- within the upper landfill than within the lower landfili, more

extensive geotechnical testing and higher construction costs would

‘be reqL_xired for construction to occur on the upper landfill.

Groundwater and surface water monitoring is  recommended to

- continue in |order: 1)} monitor the potential for contamination of

Carlin CreeIk from the upper landfill and 2) evaluate the

contamination of the homeowner wells from the lower landfill.

Water samplilng and analyses should be conducted at least on 2
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quarterly basis: for-at: least one year on: 1) the three: monitoring
wells doanradient from the upper landfill, 2) the four on-site
monitoring wells downgradient from fhe lower landfill, 3) ten
impacted homeowner wells dowﬁgradient from the lower landfili, 4)
Carlin Creek; and 5) the wetlands just east of the lower landfill.
The results of the first year's analyses should be evaluated to
assess the need for additional groundwaten monitoring. The
analyses should inc’l’uder indicator parameters of landfill leachate
such as : pH,'chlorides, specific.conduc_tivity, total organic
carbon (TOC), total iron, and total dissolved solids. In addition,
the analyées should include site specific parameters such as
arsenic, tﬁénganese, mercury; volatile halogenated organics (VHO)
and benzene, toluene and xylene (BTX). The estimated cost for
this groundwater and surface water monitoring for one year is

$20,000.
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Well
No.,

1
2
3

4
5

6

-

10
11
12
13
14
15

Grade

Elevation

944 .4
914.8
‘885.8
890.9

860.31

. 868.8

865.2
860.2
861.3
863.8
896.2
898.6

865.7
914.8
873.8

Top of Steel
Casing E]evation

947,
916.
889.
- 893,
-~ 860.
868.
868.
860.
864.
863.
898.
901.

- 868

917,
~ 876.

41
16
20

58

3
82
37
24
21
76
97
62

,62

25
62

TABLE 1
MONITORING WELL DATA

Top of PVC
,Casing Elevation

‘07
915.
889.
893.
860.
868.
868.
856.
864.

 863.

:898.
901.
868.
917.
876.

30
93

11

42
24
59
27
08
11
47
82

51

55
14
49

Well Depth

Below Grade - ‘

60
45
20
20
33.5
17.9
25
18
18
18
30.5
16
15

15
18

Groundwater
Elevations

8/16/83

937.34

~ 891.37

881,21
881.85
853.25
861.97
853.54
853.34
853,31
853.69
| §82°31
dry
853.94
908.45
859.76

Groundwater
Elevations

11/9/83
‘§§3,79
890.56
879,57
ggi;ao
85217
860. 57
852,02
851.60
851,66
.a§g,76
881.82
dry



WATER BUDGET FOR YEAR = 1

PREC

January

February

March
7.3

April
8.1 .
0.7

June
9.1

July
9.7

August
9.2

September
7.7

October
7.6

November
7.9

December
7.0

PE

© 0.0

0.0

0.0

3.6

6.3

9.4

12.8

11.6

8.0

4.7

1.3

0.c

VARIABLE SYMBOLS

Pre;ipitation

Potential Evapotranspiration (mm)

(mm)

Runoff Coefficient

Runoff (mm)

Infiltration (mm)

&R

.22

.22

.22

.22

.22

.18

.18

.18

.18

.18

.18

.22

BROOME COUNTY INDUSTRIAL. PARK
WATER BUDGET DATA FOR UPPER LANDFILL

1.9
1.3
1.6
}.8
2.1
1.6
1.8
1.7
1.4
1.4
.1.4

1.5

Accumulated Pot. Water Loss (mm) -

Storage (mm)

Change in Storage (mm)

Actual Evapotranspiration (mm) -

Percclation (mm)

4.5

5.7
6.3

- 7.6

7.5

8.0

7.5

6.3

6.2
6.5

5.4

PREC
PE
CRO
RO
INF
NGE
ST
DELST
AE
PERC

TABLE 2.

1-PE
6.7 .
4.5

5.7

2.7 .

5.2

5.4

0.0

0.0

0.0.

-10.8

-12.6

0.0

0.0

0.0

DATA SUMMARY

Site Latitude (Deg)
42.00

11

9.4

9.4

9.4

9.4

9.4

7.7

4.5

3.1

2.7

4.3

9.4

9.4

Root Dépth (in), (cm)

20.00

0.00
Holding Capacity (in/ft), (mm/m)
2.22 0.00

DELST

0.0

0.0

0.0
0.0

0.0

5.1

0.0

Dry Season Runo%f Coefficient

18

Wet Season Runoff Coefficient

AE

0.0
0.0
0.0
3.6
6.3
9.0
8.1
6.5
6.3
4.7
1.3

0.0

.22
Average Seasonal Runoff -Coefficient

Aver;ge Precipitation for 1 Year (cm)

Total Precipitation for Year 1 (cm)

97.61

Total Pot. Evapotranspiration (cm)

§7.78

Total Infiltration (cm)

78.18

Total Storage (cm)

88.04

2
3
5
5

Total Change in Storage (cm)

0.000

Total Actual Evapotranspiration {cm)
45,679
Total Percolation (cm)

26.33

2

PERC
6.7
4.5
5.7
2.7
1.3
0.0
0.0
0.0
0.0
0.0
0.1

5.4



TABLE 3.
BROOME COUNTY INDUSTRIAL PARK
WATER BUDGET DATA FOR LOWER LANDFILL

WATER BUDGET FOR YEAR = ]

PREC PE LR RO INF 1-PE NGE ST. DELST AE PERC
January
8.6 0.0 .10 0.9 7.8 7.8 0.0 13.3 0.0 0.0 7.8
February . : . -
§.7 0.0 .10 0.6 §.1. - 5.1 0.0 13.3 0.0 0.0 - 5.1
March ’
7.3 0.0 .10 0.7 6.6 6.6 0.0 13.3 0.0 0.0~ 6.6
April ) . .
8.1 3.6 .10 0.8 - 7.3 3.6 0.0 13.3 0.0 3.6 3.6
May :
9.7 6.3 .10 i.0 8.8 2.4 0.0 13.3 0.0 6.3 2.4
June '
9.1 9.4 .08 . 0.5 8.7 -.7 -.7 . 12.4 -.9 9.4 0.0
July
9.7 12.8 .05 0.5 9.2 -3.6 -4.3 8.3 -4.0  10.2 0.0
August
9.2 11.6 .05 . 0.5 8.7 -2.9 -7.2 6.1 -2.3 8.5 0.0
September ‘ N : )
7.7 8.0 .05 0.4 7.3 -.8 -8.0 5.6 -.4 7.4 0.0
October ' o
7.6 4.7 .05 0.4 1.2 2.5 0.0 8.2 2.5 4.7 0.0
November . . A .
7.9 1.3 .05 0.4 7.5 6.2 0.0 13.3 5.2 1.3 1.0
December o ]
7.0 0.0 .10 0.7 6.3 6.3 - 0.0 13.3 0.0 0.0 6.3
VARIABLE SYMBOLS ' DATA SUMMARY
Precipitation (mm) 4 - PREC Site Latitude (Deg)
42.00
Potential Evapotranspiration (mm) - PE Root Depth (in), (cm)
35.00 0.00
Runoff Coefficient - CRO Holding Capacity (in/ft), (mm/m)
1.80 0.60
Runoff (mm)} - RO - Dry Season Runoff Coefficient
. .05
Infiltration (mm) - INF Wet Season Runoff Coefficient
' . .10
Accumulated Pot. Water Loss (mm) - NGE Average Seasonal Runoff Coefficient
: .08
Storage (mm) - ST Average Precipitation for 1 Year (cm)
8.134
Change in Storage (mm) - DELST Total Precipitation for Year 1 (cm)
97.612
Actual Evapotranspiration (mm) - AE Total Pot. Evapotranspiration (cm)
57.783
Percolation (mm) - PERC Total Infiltration (cm)
. 90.410
Total Storage (cm)
133.952
Total Change in Storage {cm)
0.000
Total Actual Evapotranspiration (cm)
51.361

Total Percolation (cm)
32.875
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TABLE 8
LIST OF HOMEOWNER WELLS SAMPLED

Listed below are the owners of the private wells that were sampled and
analyzed for this hydrogeologic investigation. The numbers in front of
each residence correspond to the well numbers on Figures 2 and 3.
The numbers also correspond to the well analyses shown in Tables 6
and 7. Wells 1-12 were sampled by the Broome County Industrial
Development Agency and analyzed by O'Brien & Gere. Wells 13=17 were
sampled by the Broome County Health Department and. analyzed by the
" New York State Department of Health.

1. Donald Eckelberger, Box 339 R.D. #2, Conklin Road. .

2. Grayden Tamkins, 1282 Conklin Road |

3. Raymond Edminster, 1287 Conklin Road

4. Mike Smith, 1285 Conklin Road

V'S. Dennis Kernan, 1253 Conklin' Road

6. Joseph Villano and Joyce Buchinski, 1262 Conklin Road -

7. Onofrio Desimone, 1248 Conklin Road

8. Anthony Dattoria, 1251 Conklin Road

9. Raymond Johnsion, 1281 Conklin Road

10. Adelbert Allen, 1279 Conklin Road

11. James Hoover, 1283 Conklin Road

12. Robert Gleason, Jr., Conklin Road

13. Donald Hamm, P.O. Box 53, Conklin Road

14. Town Hall, Conklin

15. Robert Rowse, 1258 Conklin Road .

16. Thomas Butchko, Sr., 1269 Conklin Road

17. Sandra Lasky, 1278 Conkin Road



TABLE 9

Groundwater Quality Within the Aquifers of the Susquehanna River Basin in New York State
(values in mg/1) (from Ho]Iyday, 1969)

Glacfal Till

and Bedrock Lacustrine Deposits - Outwash Deposits

* G M P G M P G M P
Temperature 48 50 52 50 52 53 . 47 50 53
Silica 6.7 8.3 9.6 2.0 7.8 15 6.8 7.4 8.8
Iron : .08 .30 .65 21 1.0 1.8 - .03 .06 .15
Manganese .01 03 .05 : .02 .0 0 .01 05
Calcium 29 41 51 . 30 45 50 74
Magnesium 3.8 8.3 9.7 9.0 - 6.0 12 19
Sodium 4.8 11 64 7.6 6.6 8.9 13
Potassium .5 1.5 2.3 5 1.1 1.4 1.6
Bicarbonate 140 170 250 130 150 180 230
Sulfate 3.6 12 27 15 25 31 50
Chloride 4.0 16 58 3.0 7.8 13 22
Fluoride .1 1 .2 .1 .05 .1 o2
Nitrate .09 .18 .53 0 o 28 1.0 2.1
Dissolved Solids 160 200 310 140 190 240 330
Calcium and Magnesium 54 90 140 120 150 200 220
Alkalinity 110 150 190 110 130 130 150 170
pH 7.3 1.7 8.1 . 1.5 - 7.4 7.6 7.8

‘Color 0 2 10 1 - 1 2 5

*Values tabulated are taken from a freduency distribution of reported chemical analysis of well water.
Good (G), medium (M) and poor (P) refer to values equaled or exceeded for 75, 50 and 25 percent of available analyses,
respectively.



TABLE 10

New York State Department of Environmental Conservation

Parameter

Arsenic (As)
Barium (Ba)

Cadmium (Cd)
Chloride (C1)
Chromium (Cr)
Copper (Cu)

Cyanide (CN)
Fluoride (F)

Foaming Agents:

Iron (Fe)
~ Lead (Pb)
Manganese (Mn)
Mercury (Hg)
Nitrate (N)
Phenols
Selenium (Se)
Silver (As)
Sulfate (504)
Zinc (Zn)
pH Range
Chlordane
Endrin
Heptachlor
Lindane
Methoxychlor
Toxaphene

Class GA Groundwater Standards

(suitable as a potable water supply)’

2,4-Dichlorophenoxyacetic Acid
2,4,5-Trichlorophenoxyproploric Ac1d

V1ny1 Chloride
Benzene
Chloroform

Trichloroethylene

Méximum Allowable

PPt

Concentration
25 ppe .025 mg/1
1.0 mg/]
.01 mg/1 -
250 mg/1
.05 mg/1
1.0 mg/?
.2 mg/1
i.5 mg/1
.5 mg/1
.3 - mg/l
.025 mg/1
.3 mg/1
- .002 mg/1
10.0 mg/1
.001 mg/1
.02 mg/1
.05 mg/1
250 ©  mg/1
5 mg/1
6.5 - 8.5
.1 ug/1l

not detectable
not detectable
not detectable

35 ug/1
not detectable

4.4 ug/1

.26 ug/1

5 ug/1

not detectable

100 ug/1

10 ug/1



TABLE 11"

Representative Ranges for Various Inorganic Constituents

in Leachate from Sanitary‘Landfi1is

Representative Range

Parameter (mg/1)
k" | 200 - 1000
Na* 200 - 1200
ca?t 100 - 3000
Mg" 100 - 1500
c1” 300 - 3000
50,2 10 - 1000
Alkalinity. 500 - 10,000
Fe (total) 1 - 1060
Mn. 0.01 - 100
Cu 10

Ni 0.01 -1

Zn 0.1 - 100
Pb 5

Hg 0.2

NOg 0.1 - 10

NH3 10 - 1000
P‘as.ﬁoa. 1 - 100
Ogranic-nitrOth 10 - 1000
Total dissolved organic carbon 200 - 30,000
COD (chemical oxidation demand) 1000 - 90,000
Total dissolved solids 5000 - 40,000
pH 4 - 8

Sources: Griffin et al., 1976; Leckie et al., 1975.



TABLE 12
Broome County Industrial. Park
Cost Estimates For Remedial Alternatives

Replace Existing Homeowner Water Supplies

5,000 feet of water main @ $50/ft $250,000
30 connections @ $1,000 each 30,000
Engineering 20,000
$300,000
Groundwater Monitoring
Sampling - 4 trips x 81, 000/trip $ 4,000
Analyses - 20 samples x $500/each 10,000
Data Evaluation - 6,000
$ 20,000
: ' Upper Lower
Installation of Landfill Cover Landfill Landfill
Install Cover e $128,000 $100,000
Topsoil and Seeding . 98,000 70,000
- Grading : 83,000 30,000
Safety 5,000 5,000
GCas Venting System- 15,000 15,000
Contingency 50,000 30,000
Engineering A 50,000 - 30,000
$430,000 $280,000 .

Define Source of Arsenic
install/Sample Wells - 10 wells @ $2,000/well $ 20,000
Engineering 10,000
: $ 30,000
, Upper Lower
Installation of Cutoff Wall/Clay Cap Landfill Landfill
“Install Cap $ 128,000 $ 100,000
Slurry Walil 504,000 1,161,000
Grading ' 83,000 39,000
Topsoil and Seeding : 98,000 75,000
Safety 4 12,000 10,000
Gas Venting System 15,000 15,000
Contingency _ 330,000 300,000
Engineering 330,000 300,000
$1,500,000 $2,000,000
., : Upper - Lower
Off-Site Disposal Landfill Landfill
Excavate and Remove $ 780,000 $ 425,000
Haul 1,280,000 700,000
Dispose 265,000 1,400,100
Grading 600,000 300,000
Topsoil and Seedlng 50,000 30,000
Safety , 25,000 25,000
Contingency 600,000 - 440,000
Engineering 600,000 440,000
$4,200,000 $2,500,000



TABLE 12 =" Continued-
Broome County Industrial Park
Cost Estimates for Remedial Alternatives

: Upper Lower

Leachate Collection and Treatment : Landfill Landfill

. Installation Cap - $ 129,000 $ 100,000

" Collection System 85,000 - 117,000

Grading 83,000 30,000

Topsoil and Seeding:: : _ 98,000 98,000
Safety : : 10,000 ' 10,000.

Cas Venting System - - - ‘ _ 15,000 15,000

Treatment Plant . , 300,000 300,000

- Contingency : 190,000 - 115,000

Engineering S ‘ 190,000 . 115,000
' . $1,100,000 $ 900,000

It should be noted that these are preliminary engineering costs based
on very limited data from the landfills. The costs may need to be
adjusted when the following information is obtained: areal extent of
landfills, an updated site topographic map, the thickness of existing
cover, detailed estimates of fill volumes, and suitability of the on-site
till as a cover material.
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APPENDIX A
LITHOLOGIC LOGS AND. MONITORING: WELLS DETAILS .



[ T WELL | |
~ BROOME COUNTY |
INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG & WELL DETAIL

LOCKING CAP

DETH ELEV. DESCRIPTION LITHOLOGY

0-2  944.4- Silt, brown, A CONCRETE SEAL

939.4 moist, 1ittle
sand and

gravel, very Py
seiff .

o
J

NONNNNN

§-7 939.4- St1L, rowm,
937.4 moist, little

sand, trece
gravel, trace

clay, mard

-6 7/8" BOREHOLE

T

.ﬁv@

10-12 ‘Samm as above

_ BENTONITE AND

S11t. browm, AUGER CUTTINGS
moist, little
clay and 's::‘n.
A gravel. TILL

20-22 924.4- Silt, gray,
922.4 moist, little
clay, sand
and gravel,
very stiff
to hard

25-27 919.4- Same as adove
917.4

30-32  914.4- Seme as adove
i

35-37 909.4- Silt, wmt,
hard, tracs
sand and
clay, mrd

i 4042  908.4- S11t, gray,
! 883.4 mist to wet
lttle clay,
sand amd

gravel, very
stiff ° D

4547 899.4- Sams as above
T X O

50-52 894.4- Same as adove
892.4

o

§8.57 889.4- Sasm as abowve o .
887.4 C 60‘ i

60-61" 834.4- Sum a3 socve ' -6l' | 61.6'=b—

61- 883.4~ Si1t, stone,
61.6 gray, dry,
. hard

934.4-

932.4
18-17 %9.4-
4 .-200

|_ 2" 1.D. PVC CASING

34~

p— BENTONITE SEAL

TSNS NNNNN

. ) b. ﬂ]og
L
TSRS S

'R 4

I .
- .
. LY

{innanansannansannnniil

<4 40’

Pt OTTAWA SAND

Q
° ODO

| 2"1.D.,.020 SLOT
PV.C. SCREEN

BEDROCK

o OBRIEN&GERE
ENGINEERS INC.



WELL.2
BROOME COUNTY
INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG & WELL DETAIL
' | | LOCKING CAP
DEPTH ELEV. DESCRIPTION LITHOLOGY e -ﬁi-r-;;;_m'
0-5  916.8 Sand, gravel & SAND, |2 @c o [2] faSk— CONCRETE SEAL
909.8 3iit, brows 1 site PFo—- 7‘ A
soist, medium L = al ., /
GRAVEL | S /
- se12. %03.8- Refuse, gruy- - I L |3 / N
- o W - [}
12-26  902.8- Refuse, gray- v <10’ / / 678 BOREHOLE
883.8 brown, wet, 7 / /
siit & gravel 4 _ .
2630 888.8- SIS clay A. / / |- BENTONITE AND:
- A8 gy, wt 7 AUGER CUTTINGS
gravel . < ’ /
®edium dense - -=20 / .
032 e st reFuse N T < /| %
ttle st | 4 /, 2" 1.D. PVC CASING
gravel < / -
. sedium dense . / .
32-45.7 882:8- Silt, clay, 1~ 30’ /
o H-se| 32- BENTONITE SEAL
v s . s . ot
T o rare J ° 3.5 ""_ _
45.7 869.1 Refusal 4 b = IE
P.2 o | -Hil—oTTawa sano’
TILL Qq T |'H~
} 0 — 1~ 2"1.0,.020 SLOT
-4 o 1) S T o
a57|' 45—1==2 PVC $CREEN
O'BRIEN&GERE

ENGINEERS. INC.
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WELL 3

BROOME COUNTY
INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG & WELL DETAIL

LOCKING PROTECTIVE

=

-f CASING

33
,Ez" 1.D0. PVC CASING

DEPTH ELEV. DESCRIPTION LITHOLOGY e
0-1  885.8- Siit, brown, L, o :
ais mist, Tieie e 2 CONCRETE SEAL
iR SAND == 2 :
7 a80.8. st a Enptonl 3 +— BENTONITE SLURRY
' . 878.8 -‘ISL nry. B SILT. ’— -: : ¢ GROUT
stiff. som ] ,
rounded —_— g
ml.’ ard e o -
anqular shale - s o — °
© Tl e gt .
sand, trace o ] 1. * |+~ 67/8" BOREHOLE
clay, stiff e N
1012 875.8- S11t,.gray, o == = — .-
873.8 "tf V::::d. — -nlo. : o
stiff, some nimthasading [ 1.
il:;; very | — ,/ OTTOWA SAND
1817 870.8- Sttt gray, g ] -| PACK
Seier Ticte ST | — — -
clay, stiff ES—— , :
20-22  865.8- St1t, grey. o T8 = 1-2"10. PVC
863.8 wat, o = — '
et Bt —— E’1 020 sior screen
clay, stiff e o e .
i I -
==lsr | 22—
d2s’

G O'BRIEN &GERE

ENGINEERS INC.




INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC- LOG & WELL DETAIL.

WELL 4
BROOME COUNTY"

LOCKING PROTECTIVE

CASING
2.52
DEPTH ELEV. DESCRIPTION LITHOLOGY . 0
2 ST mist some ., - “-| I3l-concreTE seAL
Ry . P e %
e aes 9_’:':’ . ( /1 BENTONITE SLURRY
5- 8as.9 ",‘"o :::. . _ Y C | GROUT ,
e, seife ol 44 - 67/8" BOREHOLE
12 TR mi s 7 /NATNE soiL
frorte”sand, , BACKFILL
madiue dense TILL . ~< L . -
15-17 875.9- S1it, brows, T 1.1 OTTOWA SAND
873.9 wet, some o ° . [ .
° . ° --'o—_ um B
ittt O = "/ PACK
clay . -
20-2° gzg.s--sm. bn:-ns v e ; -
. frati iy, . D ‘H:-L 2"10. .020 stor
sife o - L | ET] Ppvc screen
A B
<> aR=
- 420 |-
. 2!'_;_ : .
ZL e o0,
25’
O'BRIEN & GERE

ENGINEERS INC.




WELL S

i BROOME COUNTY
g INDUSTRIAL DEVELOPEMENT AGENCY
% LITHOLOGIC LOG & WELL DETAIL
DEFTH ELEV. DESCRIPTION LITHOLOGY 0 FLUSH GATE BOX
§ 02 B0 e itte A _ pVC CAP W/LOCK
: sand, loose : A : /7 / : :
3 B W e sanp |92 /1 |4 2"z.0. Pvc casing
L . dry, little 8 -3 ‘ / ‘P
' 21:; A GRAVEL °é e <410 / /
& ] | =00, /| - BENTONITE SLURRY
E 1012 B e arey. o les / //Gaour
wet, some e o
 silt, demie 0 o / /
Eﬁ 15-16 84531~ Samm 13 ahove ‘ "o, -V
" e - - 20E== TV é.-esm'ouws PELLET]
16-17 844.31- Sand ang gre- J=== "1 1 Grout
3 U331 T i swr, == | -8
‘& . dense . CLAY 8 [T ==X :' OTTAWA SAND
20-22 840.31- Stit. beowe, SAND [ —~1 - 2"10,.020 SLOT
g A " clay lenses. 30-:'::-;"; . PVC SCREEN
iy seiff : T° 1 +30 o
R ° o T e '
BT B e . {)‘q - 33 32.5
sand, little . %o '
S z.d";'ms TILL Vo :
) ] ' . BACKFILL
3 wa g g A
sand and 6 °
! gravel, stiff 42' . 42"
38-37 825.31- S11t, gray )
823.31 woist, little
sami and
P_r ’ gravel
N IR 41 Ay - dso
¥ sand and
e gravel
—

G O'BRIEN&GERE
ENGINEERS INC
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ﬂ ~ WELL 6

ROOME COUNTY

INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG & WELL DETAIL

LOCKING PVC

,-".—-2"1.0. .020 SLOT

/ CURB BOX COVER

BENTONITE SLURRY}
GROUT

BENTONITE
PELLET GROUT

6 7/8" BOREHOLE
PVC SCREEN

|_OTTAWA SAND

DEPTH ELEV. DESCRIPTION LITHOLOGY o
. 1
0-2  868.82- Sand and gra- ° )
866.82 vel, n:: - o /
dry, mdiue L. %
B dense _ o /
§-7.; 863.82< Sand, browm o
861.82 moist, soms .. .44
s“‘o]iittl' o * C ) 5 R
vel, . .
21- dense . . %9 o
10-12  858.82- Gravel and T )
o _gray, ° =
wt, little SAND b7 75 i
silit, ms_c -
15-17 853.82- Same as above e 410" -
851.82 - -
GRAVEL - -
20-22 848.82- Gravel and o e
846.82 gray, wmet, -
some gilt . -
very danse .. -
25-27 843.82- -Seme as above 2 =
851.82 . STy .~
’ 0 : B wm
R 179]
.. .
21 Lo 2l
Tiee |-
o de |
L : . '
27
4.30'

G OBRIENGGERE




WELL 7
BROOME COUNTY

bt

INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG & WELL DETAIL
1 LOCKING PROTECTIVE
-TI P casinG
307
DEPTH "ELEV. DESCRIPTION LITHOLOGY 0’*
S - iy oo B iy conerere SR
e SE 2-P1 ] senToNiTE
46 861.2- Refusa, black, 7 A SLURRY GROUT
L . it oS 4 67/8" BOREHOLE
| - and gravel REFUSE |4 2| TS |/ ANy 57 S
o g | wrsaNol.lol AV
e - [BERAVEL L ST /] _seNTONITE AND
medium dense 7. 8- 7—7 NTON ND
C L 4~ AUGER CUTTINGS
8-10  857.2- Same a3 above o . . 7 }
10-12 855.2- Same &3 above e +10' |/ %
. 853.2 -1 L/ 2" 1.D. PV.C. CASING
12-14 gig- Same as above ‘0..2' » ' /
14-16 851.2- Gravel, brown 2 ° |3- 13
849.2 war, little . .. ° . BENTONITE
trace clays saND| - %] IS Z]  PELLET GROUT
very dense a 'D: ° — ‘.
16-18  849.2- Same as above GRAVEL!l " - e 1,
847.2 _ o - (1. | - OTTAWA SAND
4 o ] _~
2022 8452 SHIt and sand, Rl e 17 ,
: Vary. —.1_2"10,.02
el Ol 120" "B eve s:cgEgNS'LOT
26-  840.2- $11t and sand, oé L 219
26.5 833.2 brown, dry to : _ .
wet, little . .
ml. v_m'yl TILL] & o 0
Q +2s'
26.5'| 26.5
=30’

G O'BRIEN & GERE
ENGINEERS INC.



| WELL 8
'BROOME COUNTY | |

INDUSTRIAL DEVELOPEMENT. AGENCY
LITHOLOGIC LOG & WELL DETAIL

-

DEPTH. ELEV. DESCRIPTION ~ LITHOLOGY FLUSH GATE BOX

P ) oa
1 0-18 860.28 Mo Sameloell 45 ‘L. > IR—PVC CAP w/LOCK
b . o-f B CONCRETE SEAL
‘L8 g 2"1.D0. PVC CASING
18-19 842.26 Gravel, brown, ’ . é -’ 1 g=F éHBENTONITE SLURRY
841.26 wet, little : $eoe : GROUT
S&ﬁd and silt, . p ) . cns
wmedium dense o .
19-20 841.28 S{lt, brown, GRAVEL .D’ N gt ~4— NATIVE BACKFILL
840.24 wet, trace a R : el
e SAND | - |
I, .n'o‘ --'o. . :Q'
. . 4-oTTOWA SAND
’ .6.. a : . .
: ‘o .:.'- /67/8' BOREHOLE
R -t ""ls' . : ..Y
e ‘1. 2"1.0.,,.020 SLOT
0.5 | H7] pve screen
oL ._a. 18 -
R e
. —_ --20"_ [

G O'BRIENSGERE
ENGINEERS INC.




-~ WELL 8
BROOME COUNTY

lNDUSTRlAL DEVELOPEMENT AGENCY
LlTHOLOGIC LOG & WELL DETAIL

LOCKING PROTECTIVE

CONCRETE SEAL

BENTONITE SLURRY
GROUT

BENTONITE PELLET
GROUT
"1.D0. PVC CASING

| 2"1.0.,.020 SLOT
| PvC SCREEN

1 OTTOWA SAND

6 7/8" BOREHOLE

2.9

DEPTH ELEV. DESCRIPTION LITHOLOGY o

0-2  861.3- snnl., brown o AA

: » SQBE : = | ‘ X
S:’lﬂ. fittle Topso"‘ e~ NPt . £ ¢ 1.7
silt, loose = 2. e 7
§-7  85.3- Grevel & ' T, L/
Sand, brown, g . | R .
dry to wet, 1. o ° 4.5~ 7-‘
Tittle silte, . T e -.5‘
very denss L. 0 6 d
10-12  851.3- Coarse sand, e. “11-L2
849.3 brown, wet, : . > ol
some gravel SANDY}| - - O g— :
‘ a 0"
15-17 846.3- Same as .
844.3 above - GRAVEL Lo +10
20-22 841.3 Silt, trowm, . .
' 839.3 wat, some ., O s
’ sand, little . e
stiff . ° .

26.27 836.3- S11t, Brown, . - -

. 834.3 wet, little -, 0., 1.
sand, trace . o . ' fd
gravel, - - -+15 mu
stitf o - -

o ]
. L d o [r— :
. . [} ) .
18 84—
. .
e — <20
SILT | ——
— =25
27 27’

OCBRIEN&GERE
ENGINEERS INC.
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* INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG & WELL DETAIL

DEPTH

WELL 10
BROOME COUNTY

ELEV. DESCRIPTION . LITHOLOGY ,
-2 8876 Siit. o, LTI I
ttle e gy
sand :M . 0.
greve e e ]
ssdium stiff SAND |_. ]
§o7 858.76- Same as abowve SILT a‘.". = '
85%.76 8 2o -+ 5—
e et |
10-11 853.76- Sand, brows, GRAVEL O 6-
852,76 'ﬁ" 11_:}. T
siie, um . " : B
dense s '_Q._ g’ :
11-12  852.76- Sand, brown, Zrsasn ¥ .
851.76 wet, :m e Ky B o'
vel, —— -
1ttie silt, .
sedium dense P T
15-17 843.76- Same as above RN
846.76 T
G =
20-22 843.76- Siit, brown, - e + o o
841.76 :t. trace o do— .
ne sand, . N -t
stife = 2 1S
25-77  838.76- Silt, brown, =
846.76 wat, very |
e ——118 16+

XIVANNAN

—— e—

T =+20

oo cverzesm—— |

-SILT e -

s 1-25'

REIERRRRNRARREAEEI

2

Zl- BENTONITE PELLET]
F—  GRrOUT

4~ OTTOWA SAND

_—4—2"1.D.,.020 SLOT

27

FLUSH GATE BOX

PVC CAP W/LOCK:
2"1.0. PVC CASING

BENTONITE SLURRY
8 AUGER CUTTINGS

PVC SCREEN

6 7/8" BOREHOLE

27

= (FBRIEN & GERE
ENGINEERS. INC.



WELL 1

BROOME COUNTY
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